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About This 
Manual 

Audience 



ManualTormat 



Conventions 
Used in This 
Manual 


This manual supports the field service maintenance and repair of 
the HDI 4000 Ultrasound System. The user of this document is a 
qualified ultrasound electronics technician who has completed 
Philips-approved training on the system and its peripherals. 

This manual is available in Portable Document Format (PDF), for 
^wing on a laptop-computer with Acrobat Reader. In the PDF 
manual, a list of bookmarks functions as an additional table of 
contents, and the bookmarks, table of contents, and cross-refer- 
’ences use hypertext links to provide quick navigation to the refer¬ 
enced information. 

The following conventions are used in this manual: 

• Hypertext navigation links are indicated by blue text. 

• An English system is assumed. 

• All procedures are numbered. You must complete steps in the 
sequence they are presented to ensure reliable results. 

• Bulleted lists indicate general information about a function or 
procedure. They do not imply a sequential procedure. 

• Control names are spelled and capitalized in the manual as 
they are on the system. 

• Menu items or titles appearing on the display are spelled and 
capitalized in the manual as they are on the display. 
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Service Manual 
Questions 
or Comments 

Customer 

Assistance 


Company 

Address 


• Scanheads and pencil probes both are referred to as scanheads, unless the distinc¬ 
tion is important to the meaning of the text. 

If you have questions about the service manual, or you discover an error in the manual, 
contact ATL Technical Publications: 

• atl-bothell.techpubs@philips.com 

• Technical Publications, MS 264, at the address below 

Various support locations around the world can provide customers with technical assis¬ 
tance regarding the ultrasound system. 

Customers should contact the sales office where they purchased the system or the near¬ 
est ATL office. ATL office addresses ajid telephone numbers are in the system user man¬ 
ual set. 

ATL Ultrasound 
PO. Box 3003 
Bothell, WA 98041-3003 
USA 


5ses and teh 

4 


“ATL”, “Advanced Technology Laboratories”, add other registei^ trademarks here are registered trademarks of ATL 
Ultrasound. 


Add non-registered trademarks here are trademarks of ATL Ultrasoun i 
Non-ATL product names may be trademarks or registered trademarks of their respective owners. 
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General Information: Introduction 


1 Genejj^ Information 



System 

Overview 


This section contains a general overview and physical description of the HDI 4000 Ultra¬ 
sound System. System application, feature, and regulatory information are summarized. 

The HDI 4000 system (Figure 1-1) is a general-purpose, mobile, software-controlled, 
diagnostic ultrasound system with spectral, color Doppler and volume 3D. 

The HDI 4000 system uses a Pentium III personal computer (PC) platform with a Win¬ 
dows 2000 Professional operating system and digital beamforming to provide high-reso¬ 
lution, high-penetration ultrasound imaging. 

The HDI 4000 system uses linear array, convex array, phased array, static and, volume 
scanheads to perform all major clinical applications. The standard operating modes are 
2D/gray-scale, M-mode, color M-mode, color Doppler, Color Power Angio (CPA) imaging, 
pulsed-wave (PW) Doppler, steered continuous-wave (CW) Doppler, static CW Doppler, 
Tissue Harmonic Imaging, Pulse Inversion Harmonic Imaging and tri-plex mode simulta¬ 
neity. Volume 3D imaging mode is optional. The system can store up to 20, 000 images 
(depending on image file size) and recall them. Data can be exported to a removable 
disk and transferred to the PC environment in either JPEG or BMP formats. High-density 
removable media capability is standard, and the system supports compatible ink-jet print- 


System 

Overview 



ers. 
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Video monitor 


Control panel 
Pull-out keyboard 


Scanhead connectors 


Figure 1-1 


HDI 4000 Ultrasound System 
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General Information: System Overview 
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General Information: System Overview 



















































































4730-0037-01 


HDI 4000 Service Manual 


Page 21 

General Information: Applications 


Applications 


General 
Abdominal 
Cardiac 
Cardiac TEE 


Fetal Echo 



GYN 

Intra-Opd 
OB 

Pediatric 

Pediatric Abdomen 
Pediatric Breast 
Pediatric Cardiology 
Prostate 
Renal 

Musculoskeletal Urology 
Neonatal 
Neo-natal Head 
Small Parts 

Trans-Cranial Doppler (TCD) 
Vascular 
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General Information: Features 


Features 


Electrical Standard 

120 Vac, 60 Hz 
240 Vac, 50 and 60 Hz 


% 
% 


Langua 

Engli 
French' 

German 
Italian 
Spanish 

Scanhead Selection 

Four scanhead receptacle 
Electronic switching between's- 

maging Modes 

Real time 2D gray-scaled imaging 
Motion mode (M-mode) 

Color Doppler Imaging 


Color Power Angio Imaging 
Pulsed wave (PW) spectral Doppler 
Continuous wave (CW) spectral Doppler: (steered and s 
Tissue Harmonic Imaging 
Pulse Inversion Harmonic Imaging 2D real-time 
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Image Presentation 

Top/Bottom 
Left/right 
Dual side-by-side 

mage Processing 

Depth control 
View Area control 
Direction (Left & Right) control 
Apex (Up & Down) control 
Zoom control 

Focus (position & number) pontrof 
Reject Level 
Gain control 
Dynamic Range control 
Gamma Correction 
TGC Value adjustment 
Power control 
Persistence control 
Capture control 
Tag control 
Histogram 
3D 


trof 


A 
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Image Storage and Retrieval 

• 256-frame Cineloop memory 

• Save images to and retrieve and view images from the system hard disk (in propri¬ 
etary format) 

• Copy images to the floppy disk (in BMP or JPEG format) or the MO Disk or CD-R (in 
BMP or DICOM format, depending on the operation) 

Measurements 

• 2D mode: Distance, Angle, Area, Ellipse, Circumference, Volume 

• Spectral Doppler: Velocity, Pressure, Acceleration 

• M-mode: Time, Slope, Distance 

• Pre-measurement calibration of VCR images from HDI 4000 system 

• The images stored to Review can be recalled and measured for both distance and 
area. These measurements cannot be transferred to any of the analysis packages, 
but the measurements can be recorded to hard copy. 

Calculations 

• Automatic measurement of various paranieters 

• Obstetrical analysis in 2D ' | 

• GYN 

• Cardiology 

• Vascular 
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• Standard Gestational Age tables: 

- BPD, HC, AC, TAD, FL, CRL, GS, YS, APTD, TTD, OFD, FTA, Cerebellum, APD, 
Humerus, Tibia, Ulna, COD, lOD, CM, NF, RAD, FIB, CLAV, LV, AFI, Umbilical 
Artery, Mid Cerebral Artery, Ear, Foot, MP 

• Obstetric Biometry table list: 

- BPD, HC, AC, TAD, FL, CRL, GS, APTD, TTD, ORBITAL, OFD, CEREBERIUM, 
APD, HUMERUS, TIBIA, ULNA, FW. 

• User-defined OB tables 

DICOM 

• Modality worklist 

• Simultaneous network |SffnJ|Bnd store 

• Performed Procedure Step -Sends data back to the Hospital Information System 
when the ultrasound examination is complete, allowing automatic update of the 
patient’s record. 

• Storage Commitment -Notifies the ultrasound user when studies and images trans¬ 
ferred to the PACS or server have been accepted. 

Open Line Transfer 

Open line serial data transfers of OB patient report to off-line printers, computers, and 
workstations (the data is sent to and appears on a computer monitor or prints on a serial 
printer). 
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General Information: Scanheads Supported 


Scanheads 

Supported 



-P7-4 
-P5-3 
-MPT7-4 

• Single Element Pencil Scanhead 
-D2CW 

-D5CW 

• Volume Scanhead 
-3D 7-4 

-3D 5-3 
-3D 8-5 
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General Information: Peripherals 


Peripherals 


Physical 

Description 


• Video Casette Recorder (VCR) (optional) 

• Video Page printer (optional) 

• Color Video Page printer (optional) 

• Foot Switch 

System Components 

• Primary printed circuit boards (PCBs): 

- Probe Select Assembly (PSA) 

- Beamformer (BF) 

- Continuous Wave Doppler Processor (CW) 

- Digital Scan Converter (DSC) 

- Digital Signal Processor (DSP) 

- Video Manager (VM) 

- Backplane (ultrasound motherboard) 

- Industrial PC 

- ECG 

• System operating software 

• Mobile cart/system housing 

- Color VGA monitor with tilt/swivel base 

- Main chassis (supports the monitor, control panel, disk drives, scanhead connec¬ 
tors, cable management system, and storage areas) 

- Control panel 

- I/O Panel 
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General Information: Safety Requirements 


Safety 

Requirements 


HDl 4000 complies with the requirements for the International Electro technical Commis¬ 
sion (lEC), Canadian Standard Association (CSA), and Underwriters Laboratories (UL). 

• lEC 60601-1 

• CSA22.2 No. 601.1 

• UL2601- 

• JIST100 
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Specification: Introduction 


2 Speculation 



System 

Specifications 


This seation SLimmarizes the system specifications for the HDI 4000 Ultrasound System. 
ScantteSd specifications are provided in Section 15, “Scanheads”. 

The configuration of the Pentium computer platform is as follows: 

• PC with Intel Pentium 700 Mhz processor 

• 512 MB main memory 

• 40 GB HDD 

• MO for installing software upgrades and storing images (if applicable). 

• Sound/LAN/VGA capabilities 

• PC Interface for ultrasound modul 


System 

Specifications 
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Specification: System Specifications 


Table 2-1 HDI 4000 System Physical Specifications and Limits 


Parameter 

Value 

Height 

1514.1mm 

Width 

686.6 mm 

Depth 

1135 mm 

Weight without peripherals 

Ambient Operational Temperature 

10°Cto 40°C(50°Fto 104 °F) 

Operational Relative Humidity 

1^3'^^5% RH (non-condensing) 

Storage and Shipping Temperature 

-25 °C to 65 °C (-13 °F to 149 °F) 

Storage Relative Humidity 

20%-95% 


1. Atmospheric pressure (Storage) at 1,060 hPa to 500 hPa (375 -795 mmHg). 

2. Atmospheric pressure (Operating) at 1,060 hPa to 700 hPa (525 -795 mmHg). 


Table 2-2 HDI 4000 System Electrical Power Specifications 

Parameter 

Value 

Hot/Neutral 

90-132 Vac (RMS) at 50 or 60 Hz -t- 3 Hz 

180-264 Vac (RMS) at 50 or 60 Hz + 3 Hz 

Current Draw (rated)^ 

10 A (at 100-120 Vac) V" /\ 

5 A (at 200-240 Vac) <y / 

Current Draw (measured) 

6. 79 A (at 120 Vac) 

3. 50 A (at 240 Vac) 

Power Draw (measured) 

811 VA(at 120 Vac) 

840 VA (at 240 Vac) 
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Specification: System Specifications 


Table 2-2 HDI 4000 System Electrical Power Specifications 


Parameter 

Value 

Source 

<48 A 

Thermal Load 1 

Approximately 2, 550 BTU 

Power Dissipationi, maximum 

763 W (at 120 Vac) 

775 W (at 240 Vac) 

Chassis leakage current 200-240V<^tei^ max 

Dielectric withstand voltage (DWV) between 
isolation transformer primary and secondary 

4000V 

DWV between AC mains and exposed 

conductive parts (chassis) ^ 

DWV between patient applied parts and AC 

4000V 

mains 


1. Includes the effect of peripherals operating at their maximum normal condition (for example, recording or printing) 


Table 2-3 

Temperature/Humidity limit 


Storage/Shipping 

Operating Environment 

High Temperature 

65° C 

40° C 

Low Temperature 

-25° C 

/ 'j 

Non-condensing 
relative humidity 

20%-95% 

15%-95% 
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Specification: Wiring Specification 


Wiring 

Specification 


The electrical feed to the system shall be a dedicated line (no other equipment on the 
same line) with a third-wire ground. The ground wire shall be an insulated solid copper 
conductor bonded to the ground bus of the service panel. The outlet shall be a Hospital 
Grade Receptacle or an Isolated Ground Receptacle. Proper installation shall reflect 
compliance with the national electrical code. 
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3 Safety 


4 


Introduction 

Safety 

Information 



This section summarizes the safety information for the HDI 4000 Ultrasound System. 

Please read this information before using or servicing a Philips ultrasound sys¬ 
tem. It applies to the ultrasound system, scanheads, recording devices, and any optional 
equipment. 

This device is intended for use by, or by the order of, and under the supervision of a 
licensed physician qualified to direct the use of the device. 

In this manual, WARNING is used to indicate the presence of a hazard, which can cause 
severe personal injury, death, or substantial property damage if the warning is ignored. 
In this manual, CAUTION is used to indicate the presence of a hazard, which will or can 
cause minor personal injury or equipment damage if the warning is ignored. 

In this manual, NOTE is used to notify the user of installation, operation, or maintenance 
information, which is important but not 
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Mechanical 

Safety 

WARNINGS 


Electrical Safety 

WARNINGS 


^ _ 

• The system is heavy, be careful when moving it, especially going up and down stairs. 

Normally, as many as four adults are required to move the system manually on stairs. 

• Philips recommends pushing the system, instead of pulling it, and exercising special 
caution when going up or down ramps. 

• Unlock the front wheel brake before attempting to move the system. 


This equipment has been Certified by a recognized third-party testing agency as a 
Class I device with Type BF isolated patient-applied parts. For maximum safety observe 
these warnings: 



Before connecting and applying power, any mounting screws that complete the sys¬ 
tem ground path must be in place and properly secured. 

Shock hazards may exist if this system is not properly grounded. Protection against 
electrical shock is provided by grounding the chassis with a 3-wire cable and plug. 
The system must be plugged into a hospital-grade tfve^rong outlet. The grounding 
wire must not be removed or defeated. f 

Hazardous voltages are present inside the system. Cj^inet panels must be in place 
while the system is in use. All internal adjustments and replacements must be made 
by a qualified Philips field service engineer 
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WARNINGS 


CAUTIONS 


• Do not operate this system in the presence of flammable gases or anesthetics. Explo¬ 
sion can result. 

• Always inspect the scanhead face, housing, and cable before use. Do not use the 
scanhead if the face is cracked, chipped, or torn, if the housing is damaged, or if the 
cable is abraded. 

• Always turn the system power off and disconnect it from the wall outlet prior to clean¬ 
ing the system. 

• Connection of optional devices not supplied by Philips could result in electrical shock. 
When such optional devices are connected to your ultrasound system, ensure that 
the total system chassis risk current does not exceed 100 pA for 120 Vac systems 
and 500 pA for 230 Vac systems. 


• In general, only the area of the scanhead acoustic window is watertight. Except 
where specified in specific scanhead cleaning instructions, do not immerse the 
remainder of a scanhead in any liq^d. J 



• This equipment contains components that are electrostatic sensitive. Proper 
anti-static procedures, protection, and equipment must be used prior to opening and 
during handling of this equipment. Failure to use ESD procedures will damage the 
components. Such damage to components is not covered by Philips warranties. 

• Do not connect or disconnect scanheads with system power on 

• Damage to the system may occur if the system power is incorrectly configured and 
the system is connected to an improper power source. 
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CAUTIONS 


Safety 

Symbols 


• .Damage to a peripheral may occur if the OEM power is incorrectly configured and 
the OEM is connected to an improper power source. 

• Always turn the power off and wait at least 30 seconds before removing or installing 
any PCB, module, or component. 


The International Electrotechnical Commission (lEC) has established a set of symbols 
for medical electronic equipment, which classify a connection or warn of any potential 
hazards. The classifications and symbols are shown below. 


X 

Isolated patient connection (IEC 601-1-Type BE) 

> 

Footswitch /X 

lO 

1 and 0 on power switch represent ON and OFF, respectively. 

A 

This symbol identifies a safety note. Ensure yc 
the function of this control before using it. Cor^ 
described in the appreciate operation mani^. 

fci understand 
:nol function is 


Identifies equipotent ground (located next to ground stud on 
the rear panel)(IEC 417-5021) 
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f 

Identifies high voltage components operating above 1000 

VAC on 500 VDC. 

© 

Identifies the point where the system safety ground is 
fastened to the chassis. 


^^^^<^^^^tput port or Parallel port 

_ 

© 

Modem or RS232 Input/Output port 




Left/Right Audio Output or Video Output port 
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4 

-JV- 

ECG Connector 


IPX7 

^ Watertight equipment 

rjtK 


i 

IPX1 

Drip-proof equipment 



Scanheaii Cormector 
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4 Theorjf^of Operation 


4 


Introduction 

System 

Architecture 



This section provides a functional description of the HDI 4000 Ultrasound System. 

The HDI 4000 system architecture is made up of six fundamental functional elements: 

• Physical assemblies comprising the mobile cart and system components 

• Power functions 

• Control functions 

• Ultrasound signal generation and echo acquisition functions 

• Signal and image data processing and analysis functions 

• Visual and audio presentation functions 

The location and identification of the physical parts of the system are described in the 
General Information, Cabling, Configuration, and Parts sections of this document. The 
functional nature of each is described in the following paragraphs. 

System power development and distribution is provided by the installation site source 
voltage, the system power supply, the backplane power bus, and power interconnect 
cables (see Operating Power). 

The control, acquisition, processing, and presentation elements of the system architec¬ 
ture are supported by a Pentium processor computer platform that provides a real-time 
operating system with hardware and software interfaces to the disk drives, control panel, 
and peripherals. This platform is combined with ultrasound electronics, which include a 
digital beamformer, and ultrasound software. 
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Operating 

System 


The HDI 4000 system ultrasound engine is physically and functionally made up of the 
Industrial PC Motherboard (Motherboard), Backplane, four digital Beamformer (BFO- 
BF3) PCBs, Continuous Wave Doppler Processor (CW) PCB, Digital Signal Processors 
(DSP) PCB, Digital Scan Converter (DSC) PCB, and Video Manager (VM) PCB. Most of 
the ultrasound signal processing, image processing, analysis, and display functions are 
performed by software using the native processing power of the computer (Industrial PC 
MotherboardFigure 4-13 is a diagram of the system 2D, M-mode, Doppler, and color data 
paths.). 

The full-service, real-time Windows 2000 operating system provides an integrated range 
of resources: drivers and handlers for storage, video, serial and parallel ports, and sup¬ 
port of file system services and graphical user interfaces. The operating system, based 
on Pentium processor, is resident on the hard drive. The system software performs these 
tasks: 

• Processes requests from the control panel 

• Sets up beamforming parameters 

• Processes acquired ultrasound echoes into dM^ visual representations for conver¬ 
sion into analog signals 

• Performs measurements and calculations on acquired data 

• Stores acquired data (such as images and user-entered data) for subsequent 
retrieval 

• Performs all necessary functions to coordinate software tasks 
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Functional 

Description 


The HDI 4000 system produces 2D, M-mode, color Doppler, color power angle, spectral 
Doppler, and 3D ultrasound images using transducers (scanheads), digital beamforming, 
and Doppler processing. The central processing unit of the system is the Figure 4-13 is a 
diagram of the system 2D, M-mode, Doppler, and color data paths.. The ultrasound com¬ 
ponents comprise digital beamformer technology that combines with the operating sys¬ 
tem to support the system functions. 

The HDI 4000 system stores the ultrasound images and patient data on the hard drive 
and can copy that data to the removable media, such as magneto-optical (MO) disks and 
CD-ROM disks for off-line review. The system can send the images to a black-and-white 
printer, color printer, or to a VCR. It also generates reports that can be printed. 

After operating power is applied, the major functional elements combine to produce ultra¬ 
sound images. The user interface allows system control and viewing of the results. 
Figure 4-1 is a simplified block diagram of the HDI 4000 system, showing the relationship 
between those major functional elements and indicating the primary functional tasks per¬ 
formed by each element. 

The overall system functional flow is power development and distribution, analog signal 
processing, beamforming, continuous-wave and color Doppler processing, scan conver¬ 
sion, digital signal processing, and video and audi 


Functional 

Description 
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System monitor 
& 



Figure 4-1 HDI 4000 System Functional Block Diagram 
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Operating 

Power 


The AC power source voltage connects directly to the system power supply, which also 
comprises the rear panel. The power supply is configured for 115 or 230 Vac operation, 
(see Setting Up the System and Peripherals). A system power distribution diagram is 
shown in Figure 11-2. The power supply output voltages are listed in Table 4-1 . Figure 4- 
2 is a simple schematic diagram of the power supply. 


Table 4-1 


Power Supply Output Voltages 

Voltage 

Use 

-I-3.3 Vdc 


Computer, Digital Logic, Beamformer 

-I-5 Vdc 

^^omputer, Hard Drive, MO Drive, CDR Drive, Digital 

Beamformer, Keyboard 

-5 Vdc 


Computer, Beamformer 

+^2.2 Vdc 


^ /©^J&itbrr^ard Drive, MO Drive, CDR Drive, Digital 

T^ibrSQ^njfoj'mer, Rear panel. Fan 

-12.2 Vdc 


Computer, Digital Logic, Rear panel, PSA 

+10 to 80 Vdc (+HV) 

Beamf^irfh^r jy'y/ 

-10 to 80 Vdc (+HV) 

Beamformer 

0~5 Vdc 


Acoustic power control 
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MONITOR 

110220 


Figure 4-2 


Power Supply Schematic Diagram 
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Probe Select 
Assembly (PSA) 


Backplane 


Figure 4-3 is a simple block diagram of the Probe Select Assembly, which provides the 
function of a scanhead select module. The PSA is the system interface for three scan- 
heads and the CW pencil probe (Section 1, “General Information” and Section 15, “Scan- 
heads”). It contains circuits for scanhead detection and identification, engaging the 
appropriate number of relays to accommodate transmitting and receiving pulses and 
echoes. The PSA has three 260-pin Cannon connectors and one coax-pin Lemo connec¬ 
tor. Figure 4-4 shows the generic pin grid for the Cannon connector and Figure 4-5 the 
pin layout for the Lemo connector. 

The PSA receives high-voltage pulse signals from the Beamformer PCBs (“Beamformer 
(BF0-BF3) and switches them through analog relays as inputs to the active scanhead to 
generate the ultrasound signal. The returning echoes are passed through these relays 
and back to the Beamformer PCBs for processing. Scanhead ID, scanhead select, and 
motor drive/control data is exchanged with the Continuous Wave Doppler Processor 
(CW) PCB. 

The Backplane (Motherboard) is the physical and functional “backbone” of the ultrasound 
engine. It is wired to the power supply (Figure 11-2) from which it receives DC operating 
voltages (Table 4-1 ) to distribute to the system components via a power bus and power 
cabling. The Backplane also provides control and signal interconnection (Figure 11-1) 
between the system components via data, computer, and control buses (Figure 4-1) and 
signal cabling. The Beamformer (BF0-BF3), Continuous Wave Doppler Processor (CW), 
Digital Signal Processors (DSP), Digital Scan Converter (DSC), Video Manager (VM), 
Figure 4-13 is a diagram of the system 2D, M-mode, Doppler, and color data paths, and 
Input/Output Panel PCBs are all plugged into connectors on the Backplane (Figure 13-1 
and Figure 13-3). 
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from/to 
BF Boards 


from/to 
CW Board 


from CW Board 


to CW Board 


from/to 
CW Board 



Figure 4-3 


Probe Select Assembly Block Diagram 
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Figure 4-4 


Cannon Scanhead Connector Pin Grid 
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Figure 4-5 


Lemo Connector Pin Layout 
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Beamformer 

(BF0-BF3) 


Figure 4-6 is a functional diagram of the Beamformer module, which is made up of four 
identical Beamformer PCBs. The Beamformer PCBs are responsible for generating and 
transmitting pulses to the scanhead elements. When the returning echoes come back 
into the system, they are sent in analog form to the Beamformer PCBs for processing, 
where the returning echoes are amplified using time gain compensation (TGC), and are 
filtered prior to being converted into digital data. Once the data is digitized, it is sent to 
specialized circuits that perform the beamforming. 

The signal processing functions of digital beamforming that determine the real image 
quality of the system include dynamic apodization, multiplication, coefficient loading, 
variable sample clock generation, summation of the channels within each board, and 
dynamic gain control. 




4730-0037-01 


HDI 4000 Service Manual 


Page 47 

Theory of Operation: Functional Description 


to 

PSA 



RF Data 
to 

DSC 


Figure 4-6 


Beamformer Block Diagram 
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Continuous 
Wave Doppler 
Processor (CW) 


Figure 4-7 is a functional diagram of the CW PCB.The CW PCB functions supporting 
static CW and steered CW are: 

Static CW 

• CW pulser to drive scanhead transducer. 

• RF pre-amplifier for receive signal. 

• Mixer to change from RX signal to baseband signal with 50 KFIz range of right angle 
phase (O’ and 90’) 

• Thump filter (200/2 KHz) 

• Variable Wall filter (Min. 200 Hz) 

• Variable gain 

• Variable lowpass filter with 1 KHz resolution for noise bandwidth performance 

• 16-bit analog-to-digital converters 

Steered CW 

• 16-channel CW pulser to drive scanhead transducer 

• 16-channel RF pre-amplifier for receiving signal 

• TX/RX Beamformer for Focusing when transmitting and receiving 

• Mixer for basebend with 50 KHz range of right angle phase((r and 90’) 

• Thump filter (200/2 KHz) / / 

• Variable Wall filter (Min. 200 Hz) / 

• Variable gain 

• Variable lowpass filter with 1 KHz resolution for noise bandwidth performance 

• 10bit analog-to-digital converters 
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Static 

CW 

Probe 


Phased 

Array 

Probe 



Fo COS Fo SIN 



CW/System Clock 
Generator 
61.600MHz 
OSC 


FoCOS ^ 


Fo SIN 


8Fo 

2.0MHz 


-► 



XD[0..7] 

HV MUX 

XCLK ^ 

Control 

XLD ^ 


HV+,HV-^ 





Figure 4-7 


CW Block Diagram 
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Digital Signal 

Processors 

(DSP) 


Figure 4-8 is a simple block diagram of the DSP PCB. The RF data from the Beam- 
former PCBs is sent to the mid processor via the by-pass filter. While the RF data is 
going through the process of filtering and demodulation, it makes 2D-mode output and 
in-phase/quadrature-phase (l/Q) data. After adjusting the 2D-mode output gain, 2D- 
mode is output to the Digital Scan Converter (DSC) PCB. 

l/Q data from the CW PCB is recieved and put through signal clutter filtering, spectral 
Doppler, and audio processing. Spectral Doppler is sent to the DSC PCB and audio Dop¬ 
pler is sent to the Video Manager (VM)PCB. 

l/Q data from the mid processor is further processed for Color Doppler image data. The 
Color Doppler processor provides signal clutter filtering and velocity estimation. The Post 
DSP then receives this Doppler and clutter data and carries out the process of flash arti¬ 
fact rejection, spatial filtering, and horizontal line interpolation before outputing the color 
Doppler image data to the DSCPCB. 
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RF 

from BF 


l/Q Data 
from CW 


16 



2D mode 
to DSC 


Spectral Doppler 
to DSC 


Doppler Audio 
to VM 


Color Doppler 
to DSC 


Figure 4-8 


DSP Block Diagram 
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Digital Scan 
Converter (DSC) 

mapping echo 
information into 
frame memory for 
displaying on the 
monitor. The DSC 
receives ECG data 
processed by the 
ECG PCB and 
grayscale (2D, M, D) 
data and color data 
Backplane 


Figu|e 4-9 is a functional diagram of the DSC PCB. Scan conversion is the process for 


“he^ck 


"he^Backplane (Motherboard) is the physical and functional “backbone” of the ultrasound 
engine. It is wired to the power supply (Figure 11-2) from which it receives DC operating 
voltages (Table 4-1 ) to distribute to the system components via a power bus and power 
cabling. The Backplane also provides control and signal interconnection (Figure 11-1) 
between the system components via data, computer, and control buses (Figure 4-1) and 
signal cabling. The Beamformer (BF0-BF3), Continuous Wave Doppler Processor (CW), 
Digital Signal Processors (DSP), Digital Scan Converter (DSC), Video Manager (VM), 
Figure 4-13 is a diagram of the system 2D, M-mode, Doppler, and color data paths, and 1/ 
O Panel PCBs are all plugged into connectors on the Backplane (Figure 13-1 and 
Figure 13-3). 

is received from the DSP for smoothing, edge enhancement, frame averaging, and line 
interpolation processing. The DSC maps data to frame memory according to an algo¬ 
rithm and sends image data to the Video Manager (VM). 




4730-0037-01 


HDI 4000 Service Manual 


Page 53 

Theory of Operation: Functional Description 



Figure 4-9 


Digital Scan Converter Block Diagram 
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The Video Manager provides video and audio development and routing. Figure 4-10 is a 
simple block diagram of the video support flow and Figure 4-11 is a simple block diagram 
of the audio support flow. The primary functions of the VM PCB are: 

Decodes CV and Y/C to RGB 
Image Grabber 

Interlace and Non-Interlace Video Output 
Digital Encoding (RGB to Y/C and CV) 

Stress Echo (Video Capture) 




Digital Video 
Video Color Keyin 
Doppler Audio Processing 
Microphone Control 
Image & Stress Echo DMA Control 
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Figure 4-10 


VM: Video Support Block Diagram 
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Figure 4-11 


VM: Audio Support Block Diagram 
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The central processing unit of the system is the Industrial PC Motherboard, a Pentium 
processor CPU that is similar to the motherboard used in a personal computer. The 
Industrial PC Motherboard determines system functionality and coordinates the overall 
communication between the user and the system, which includes storing and saving 
images. Memory size on the Industrial PC Motherboard is not sufficient to hold the entire 
operating software of the system, so it communicates continually with the hard drive for 
additional operating parameters. See Table 4-3 through Table 4-10 for computer refer¬ 
ence information. The primary functions that the Industrial PC Motherboard provides are: 


Pentium 


Hz processor 


FD controller 
EIDE controller 
SVGA controller 
Ethernet controller 
Control logic 
Real-time clock 
USB port 


)rocessoi 


Sound card 

PC and digital subsystem interface 
Generates power down sequence on command 
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Table 4-2 System Computer Settings 

Setup Menus Options 


STANDARD CMOS S^UP^bl%^) LOAD SETUP DEFAULTS 


BIOS FEATURES SETUP (^le^ 

CHIP FEATURES SETUP (Table 4^5) 

POWER MANAGEMENT SETUP 
(Table 4-6) 


SUPERVISOR PASSWORD 


USER PASSWORD 


IDE HDD AUTO DETECTION 


PNP/PCI CONFIGURATION (Table 4-7) SAVE & EXIT SETUP 

INTEGRATED PERIPHERALS (Table 4-8) EXIT WITHOUT SAVING 
ESC: Ouit T xU-H- Select Item 

F9: Load Set Define F10:Save & Exit Setup (SHIFT)F2:Charge Color 
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Table 4-3 


STANDARD CMOS SETUP Settings 


Date (mm:dd:yy): Thu, May 3 2001 
Time (hh:mm:ss): 15: 3: 27 



Type SIZE CYLS. HEAD 
Primary Master: AUTO 0 
Primary Slave: NONE 0 0 

Secondary Master: AUTO. 0 a " 
Secondary Slave: AUTO 0 0 0 


P LANDZ SECTOR MODE 

0 AUTO 

0 AUTO 
O^AUTO 



Drive A: NONE 
Drive B: NONE 

Video: LDC + CRT 
Halt On: All, But Keyboard 


Base Memory: 640K 
Extended Memory: 261120K 
Other Memory: 384K 


Total Memory: 262144K 


Esc: Ouit -©t?: Select Item Pu/Pd/+/-: Modifij 

FI: Help (Shift) F2: Change Color 
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Table 4-4 BIOS FEATURES SETUP Settings 


Virus Warning 

: Disabled 

Video BIOS 

Enabled 

CPU Internal Cache 

: Enabled 

Shadow 

Disabled 

External Cache 

: Enabled 

C8000-CBFFF 

Disabled 

CPU L2 Cache ECG Checking 

: Enabled 

Shadow 

Disabled 



CCOOO-CFFF 

Disabled 

Quick Power On Self Test 

: Enabled 

Shadow 

Disabled 

Boot Sequence 

: CDROM, C, A 

D0000-D3FFF 

Disabled 


Shadow 


Swap Floppy Drive 

Enabled 

D4000-D7FFF 

Boot Up Floppy Seek 

Enabled 

Shadow 

Boot Up Numlock Status 

ON 

D8000-DBFFF 

Gate A20 Option 

Fast 

Shadow 

Typematic Rate Setting 

Enabled 

DCOOO-DFFF 

Typematic Rate (Chars/Sec) 

30 

Shadow 

Typematic Delay (Msec) 

250 


Security Option 

Setup 


OS Select For DRAM>64mb 

Non-OS2 


Report No FDD for WIN95 

NO 


Display PnP/PCI Device List 

Yes 



Esc: Quit •®^?: Select Item 
F1: Help Pu/Pd/+/-: Modify 
F5: Old Values (Shift)F2: Color 
F6: Load BIOS Defaults 
F7: Load Setup Defaults 
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Table 4-5 ChHlP FEATURES SETUP Settings 


Auto Configuration 

Enable 

EDO DRAM Speed Selection 

60 ns 

EDO CASx# NA Wait State 

2 

EDO CASx# Wait State 

2 

SDRAM RAS -to-CAS Delay 

3 

SDRAM RAS Precharge 

3 

SDRAM CAS Latency Time 

3 

SDRAM Precharge CONTROL 

Disabled 

DRAM Data Integrity Mode 

Non-ECC 

System BIOS Cacheable 

Disabled 

Video BIOS Cacheable 

Disabled 

Video RAM Cacheable 

Disabled 

8 Bit I/O Recovery Time 

3 

16 Bit I/O Recovery Time 

1 

Memory Hole At 15M-16M 

Disabled 

Passive ReleaseDelayed 

Enabled 

Delayed Transaction 

Disabled 

Auto Detect DIMM CLK 

Enabled 


Esc: Quit -©t?: Select Item 
F1: Help Pu/Pd/+/-: Modify 
F5: Old Values (Shift)F2: Color 
F6: Load BIOS Defaults 
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Table 4-6 POWER MANAGEMENT SETUP Settings 

Power Management 

Disabled 

** Reload Global Time 

Events ** 

PM Control by APM 

Yes 

IRO[3-7,9-15],NMI 

Disabled 

Video Off Method 

DPNS 

Primary IDE 0 

Disabled 

Video Off After 

Standby 

Primary IDE 1 

Disabled 

MODEM Use IRO 

NA 

Secondary IDE 0 

Disabled 

Doze Mode 

Disable 

Secondary IDE 1 

Disabled 

Standby Mode 

Disable 

Floppy Disk 

Disabled 

Suspend Mode 

Disable 

Serial Port 

Enabled 

HDD Power Down 

Disable 

Parallel Port 

Disabled 

Throttle Duty Cycle 

62.5% 

Esc: Ouit T : Select Item 

PCIA/GA Act-Monitor 

Disabled 

F1: Help Pu/Pd/-H/-: Modify 


Soft-Off by PWR-BTTN 

Instand-Off 

F5: Old Values (Shift)F2: Color 

CPUFAN Off in Suspend 

Enabled 

F6: Load BIOS Defaults 


PowerOn by Ring 

Disabled 

F7: Load Setup Defaults 


IR08 Break Suspend 

Disabled 
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Table 4-7 


PNP/PCI CONFIGURATION Settings 


PnP OS Installed 

: No 

Onboard VGA IRO 

: Auto 

Reset Controlled by Data 

: Disabled 

PCI DM AC IRO 

: Auto 

Reset Configuration by 

: Auto 

Onboard LAN IRO 

: Auto 



Onboard SOUND IRO 

: Auto 



USE IRO 

: Auto 



Esc: Ouit T : Select Item 

F1: Help Pu/Pd/+/-: Modify 

F5: Old Values (Shift)F2: Color 




Load BIOS Defaults 




*^oad Setup Defaults 
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Table 4-8 INTEGRATED PERIPHERALS Settings 


IDE HDD Block Mode 

Enabled 

Onboard FDD Controller 

Enabled 

On-Chip Primary PCI IDE 

Enabled 

Onboard Serial Port1 

3F8/IRQ4 

Primary Master PIO 

Auto 

Onboard Serial Port2 

2F8/IRQ3 

Primary Slave PIO 

Auto 

Serial Port2 Mode 

Normal 

Primary Master UDMA 

Auto 



Primary Slave UDMA 

Auto 

Onboard Serial Ports 

3E8/IRQ12 

On-Chip Secondary PCI IDE 

Enabled 

Onboard Parallel Port 

378/IRQ7 

Secondary Master PIO 

Auto 

Parallel Port DMA 

ECP+EPP 

Secondary Slave PIO 

Auto 

ECP Mode Use DMA 

3 

Secondary Master PIO 

Auto 

EPP Mode Select 

EPP1.9 

Secondary Slave PIO 

Auto 

USB Keyboard Support 

Disabled 



Video Font Expansion 

Enabled 


Esc: Quit T : Select Item 

F1: Help Pu/Pd/+/-: Modify 
F5: Old Values (Shift)F2: Color 
F6: Load BIOS Defaults 
F7: Load Setup Defau[ts ^ 
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Table 4-9 

I/O Device Port Address Map 

ADDRESS 

DEVICE 

000-01F 

p^^N)rROLLER#1 

020-03F 

INTERRUPT CPNTROLLER #1 

040-05F 


060-06F 

KEYBOARD CONTROLLER 

070-07F 

REAL 

080-08F 

INTERRUPT CONTROLLER #2 

OFO 

CLEARlVIAflHC^^Dp^ 

OCO-ODF 

DMA CONTROLLER #2 

0F1 

RESET MATH COPROCE^S^///^ 

0F8-0FF 

MATH COPROCESSPR 

120 

DISABLE WATHCDOG TIME ORp=l/^JPiprQ(READ) 

121 

ENABLE WATCHDOG TIME OPERATION(READ) 

122 

WATCHDOG /\ 

1FO-1F8 

FIXED DISK CONTROLLER 

200-207 

GAME PORT j ^ 

300-31F 

PROTOTYPE CARD 

360-36F 

RESERVED ^ 77 

378-37F 

PARALLEL PORT 

380-3F8 

SDLC #2 
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SA0-3AF 


SDLC#1 
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3F0-3F7 


FLOPPY DISK CONTROLLER 


2F8-3FF 


SERIAL P0RT#1(C0M1) 


^^l^LyyRT #2(COM2) 


2F8-2FF 


3F0 

WIN BOND I/O 


Table 4-10 

Interrupt Controller NMI Assignments 

NMI 

Assigned to 


IRQO 

SYSTEM TIMER OUTPUT 


IRQ1 

KEYBOARD ^ . 

zL/lj 

IRQ2 

INTERRUPT REROUTING FROM IRQ8 THROUGH IRQ15 

IRQ3 

SERIAL PORT #2 


IRQ4 

SERIAL PORT #1 


IRQ5 

RESERVED 

^//ll 

IRQ6 

FLOPPY DISK CONTROLLER 


IRQ7 

PARALLEL PORT #1 


IRQ8 

REAL TIME CLOCK 

J 

IRQ9 

RESERVED 


IRQ10 

RESERVED(ONBOARD SCSI) 


IRQ11 

USB AND[ONBOARD NETWORK] f 

IRQ12 

PS/2 MOUSE 


IRQ13 

MATH COPROCESSOR 


IRQ14 

PRIMARY IDE CHANNEL 


IRQ15 

SECONDARY IDE CHANNEL 
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Input/Output 

Panel 


The I/O Panel at the rear of the system (Figure 4-12) is made up of three PCBs 
(Figure 14-27) that accomplish the interconnection between system components and 
peripher^^^ces. 



Figure 4-12 


Rear I/O Connector Panel 
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The user interface comprises the controls, indicators, and output devices of the system. 

The control panel (in conjunction with the monitor displays) is the primary operating inter¬ 
face with the ultrasound system. The footswitch, with freeze and display change func¬ 
tions, is an extension of the control panel. 

The control panel (Figure 1-2) consists of TGC slide pot controls, trackball, 

additional system control knobs and buttons, and a QWERTY keyboard. An internal 
interface PCB reads all of the control inputs, determines the function that has been 
selected, and transmits that information to the Industrial PC Motherboard for processing. 


Figure 4-13 is a diagram of the system 2D, M-mode, Doppler, and color data paths. 
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Figure 4-13 


Data Path 
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5 

InstalJ^ion 



Introduction 


Pre- 

Installation 

Evaluation 

Checking 
Physical Access 
for Delivery, 
Installation, and 
Operation 


This section contains pre-installation, installation, and de-installation information for the 
HDI 4000 system. On-site installation usually consists of uncrating, unpacking, installing 
the monitor and accessories, checking connections, and powering up the system for a 
functional check. De-installation consists of disconnecting the scanheads, removing the 
monitor and correctly packing the system components for shipment. Read this section 
completely, before starting the installation. 

Before the system is delivered. Philips recommends that you perform the following pre-in¬ 
stallation evaluations. a 



1 . 

2 . 

3. 

4. 


To check that the site is prepared fqi^ys^m installation: 

With the customer, evaluate site access for delivery. Consider the availability of a 
loading dock, elevators, ramps, and the width of passageways and doors. 

Verify that there is adequate space available for system uncrating and installation. 

At each location where the system will be operated, verify that there is enough space 
for the system and any external peripherals. 

Check adjacent rooms for activity and types of equipment that might negatively affect 
the Philips Ultrasound system. 


NOTE Avoid placing the system in environments for operation or storage where the 
equipment is exposed to water vapor, direct sunlight, high humidity, salty atmo¬ 
sphere, and chemicals or gas. 
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Checking the 

Operating 

Environment 


Wiring 

Requirements 


Advise the appropriate facility representative of system environmental operating require¬ 
ments, including proper ventilation. If the rooms where the system will be used seem 
excessively hot or humid to you, ask the facility representative to take measurements. If 
they are not within system environmental operating specifications, ask the facility repre¬ 
sentative to make the appropriate corrections. 

Philips recommends that the electrical feeds to the system each be a dedicated line (no 
other equipment on the same line) with a third-wire ground. The ground wire shall be an 
insulated, isolated solid copper conductor bonded to the ground bus of the service panel. 
The outlet shall be a Hospital Grade Receptacle (for installations in North America) or an 
Isolated Ground Receptacle. Proper installation shall reflect compliance with the national 


Checking the 

Operating 

Environment 


Wiring 

Requirements 


electrical code. 
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Checking the 
Electrical Power 
Source 

WARNING 


A. 


For safety and liability reasons, do not disassemble any power outlet or open any electri¬ 
cal panel. Have the facility representative confirm wiring compliance with the criteria 
soecified below. 



>■ To verify a dedicated AC line: 


1. Explain to the facilities representative that the system requires a dedicated AC line 
meeting the electrical power requirements identified in Section 2, “Specification”. 

2. Verify that the outlet to be used is a dedicated line: 

a. Have the facility representative open the circuit breaker corresponding to the AC 
line for the system. 

b. Confirm that power is still applied to all other outlets and hard-wired devices in the 
immediate area and that power is removed only from the dedicated outlet. 

3. Verify the proper wiring of the outlet. Also test for the presence of a ground and if 
equipped to do so, try to verify that neutral and ground are not reversed. 

4. Review with the facility representative the current draw of the system and the voltage 
range it requires. It is the responsibility of the facility representative to determine the 
proper size of the wire based upon the length of the feed. 

5. Measure the hot/neutral, hot/ground, and neutral/ground voltages with a comparable 
load (for example, another ultrasound system) on the line. 
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6. Determine line loss: 

a. Have the facility representative measure the voltage at the primary of the line's cir¬ 
cuit breaker in the distribution sub-panel. If a facility representative is not available 
go to step c. 

b. Measure the voltage at the wall outlet. Calculate the percentage of voltage loss 
across the line using this formula: 

Percent line loss = [( A -B)/A] x 100 

where A is the voltage at the circuit breaker with the system on, and B is the volt¬ 
age at the wall outlet with the system on. 

c. If a facility representative is not available, measure the voltage at the outlet with 
the load on and then with the load off. 

d. Calculate the percentage of voltage loss across the line using this formula: 

Percent line loss = [(A -B)/A] x 100 

where A is the voltage at the wall outlet with the system off, and B is the voltage at 
the wall outlet with the system on. 

7. If you are equipped and trained to do so, measure the power line noise. Repeat with a 
load applied, for example, another ultrasound system. 

8. Record your power quality observations and measurements. 

9. Affix a Power Line Data sticker to the most qualified outlet in each of the primary 
operating areas. Add the circuit breaker number and location. 
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Checking for During system operation and maintenance, electrostatic discharge (ESD) can cause sys- 

Electrostatic tern lock-ups, equipment reliability problems, and component failures. 

Discharge 



CAUTION 


System 

Installation 


With system covers or shields removed, ESD will always cause component damage. 
ESD damage is cumulative and may not be apparent at first, as indicated by a hard fail¬ 
ure, but can caus^egraded performance. Therefore, always use proper ESD handling 
procedures. ^ ^ 


ESD results from ^Hfference in electrical potential equalizing. ESD is more prevalent in 
low humidity and when there is friction against carpeting, linen, and clothing. Avoid plac¬ 
ing the system directly under or close to HVAC vents. While special equipment is 
required to measure ESD levels, you can determine the presence of ESD as follows: 

1. Check for the presence of ESD by walking around where the system will be installed 
and touching grounded surfaces. Note if you experience static discharges in the area. 

2. Ask the operators if they have experienced static discharges in the work area. 

3. If ESD is evident, suggest possible ESD minimizing devices and their usage, for 
example, static mats, humidifiers, and sprays. 

The following paragraphs contain system installation procedures. After you have com¬ 
pleted the physical system installation and initial setup, verify that the system operates 
correctly using tests from Section 6, “Performance Tests”. Read this section completely, 
before starting system installation. 
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Preliminary 

Inspection 


Unpacking the 
System 


WARNING 


> To inspect the shipping crate for signs of damage: 

1. Inspect the shipping crate before unpacking the system, examining it for any damage. 
Look for evidence that might indicate that the crate was opened. 

2. Inspect tilt and shock indicators on the outside of the crate to ensure that they are not 
indicating RED. If the indicators show RED, the system needs to be inspected and 
tested to determine if it was damaged in shipment. 

3. Report any damage or pilferage to the carrier, the customer, and the Philips traffic 
department. 

> To unpack the system crate (Figure 5-1 and Figure 5-2): 

1. Inspect the shipping crate before unpacking the system. 

2. Ensure that you have sufficient space to unpack the system. 

Use caution when removing the strappirig bands securing the shipping container. These 

bands are under enough tension to cause injury if removed carelessly. 


3. Remove (cut) the strapping bands from around the crate. 

4. Remove the top cover from the shipping container. 

5. Cut the taped edges of the container, and carefully remove the box from around the 
system. 

NOTE Look for the label side that says, “OPEN THIS SIDE”. 

6. Carefully remove the interior foam cushioning and any accessories boxes packed 
with the system. Set the accessories safely aside. 

7. Remove the monitor packaging from the crate and carefully set aside. 
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WARNING 


Remove the two 9/16-inch bolts securing the front section of the inner crate to the pallet. 


This piece also serves as a ramp.This system weighs approximately 101 kg (222 lbs). To 
avoid possible personal injury or damage to equipment, do not attempt to lift the system 
without assistance. Also, use care when moving the system to avoid injuring yourself and 
damaging the equipment. 


>■ To remove th^ystem from the crate: 

1. Position the tall end of the ramp so that it butts up against the pallet at the rear of the 
system, with the beveled end of the ramp sloping to the floor. 

2. Remove the chock from behind the rear wheels. 

3. Carefully pull the system off of the pallet and down the ramp. 

4. Carefully remove the monitor from its packaging and set it safely aside. 

5. Open any accompanying boxes, locate and unwrap the contents, and set everything 
safely aside. 

6. Properly dispose of the shipping materials. Do not return these materials to Philips. 
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General 

Inspection 


CAUTION 


Installing the 
Probe Cable 
Hangers 


> Inspection 

1. Inventory the shipment against the packing list. 

2. Inspect the video monitor, scanheads, and accessories for damage. 

3. Inspect the outside surfaces of the system for damage. 

4. Report any damage to the carrier, the customer, and the Philips traffic department. 

5. Verify that the system rolls and turns smoothly on its casters. 

6. Remove the system covers. 

This equipment contains components that are electrostatically sensitive. Proper antistatic 
procedures, protection, and equipment must be used prior to opening and during han¬ 
dling of this equipment. Failure to use BSD procedures will cause damage to these com¬ 
ponents. Such damage to components is not covered by Philips warranties. 


7. Remove any loose packing matel^l, dust, or debris from the system interior. 

8. Verify that all visible cable connections are correct and secure. 

9. Verify all modules are secure. 

10. Seat and tighten modules and connectors as neces sary . 

11. Install the system covers. ^ 

> To install the probe cable hangers ^ / 

NOTE The probe cable hangers are removed for shipping so the system will fit properly 
within the crate. The cable hangers and screws are bagged and stored inside 
the shipping crate (Figure 5-2). 





4730-0037-01 


HDI 4000 Service Manual 


Page 82 

Installation: System Installation 


Installing the 
Monitor 


1. Attach the two probe cable hangers, to the underside of the control panel, using the 
four screws (two per hanger) supplied. 

> To install the system monitor (Figure 5-3) 

1. Note the location of the monitor aligning slot and pin holes and the four thumbscrew 
receiving nuts on the bottom of the monitor. 

2. Carefully place the monitor on the monitor mounting plate, positioning it so that the 
aligning tab and pins on the monitor mounting plate mate with the aligning slot and 
pin holes on the monitor. 

3. Thread the thumbscrews into the receiving nuts until finger-tight and the monitor is 
secure. 

4. Connect the video and pov\^ cables at the back of the monitor, dressing the cables 

as needed. / 

5. Verify that the monitor tilts and swivels.<^olfrectly on its base. 
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Figure 5-3 


Monitor Installation 
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Installing the 
Footswitch 


Connect the footswitch cable to the system footswitch connector on the lower front panel 
(Figure 5-4). 




Figure 5-4 


Footswitch Connection 
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Setting Up the 
System and 
Peripherals 


WARNING 


> To set up the system and peripherals: 

1. If not already done, verify proper dedicated line wiring and voltage levels (see Check¬ 
ing the Electrical Power Source). 

2. Before turning system power on, confirm that the power configuration of the system is 
compatible with the AC power source. If peripheral equipment is installed, check that 
the output voltage and current setting of the peripheral power outlets is compatible 
with the power configuration of the peripherals: 

a. Locate the two red output voltage selector switches on the rear of the power sup¬ 
ply AC connector panel. (Figure 5-5) 

b. Verify that the switch is set to the correct system AC source voltage (115 or 230) 
for the installation site. 

c. Verify that the switch is set to the correct system AC source voltage (115 or 230) 
for the peripherals installed. 

NOTE The two AC power connectors (labeled MONITOR and COLOR PRINTER 

(110V ONLY) are unaffected by the power supply voltage configuration switch 



Do not plug in the system if a wiring fault is discovered. Advise the customer immediately. 


Setting Up the 
System and 
Peripherals 


WARNING 


and proceed only after the fault has been corrected, r ^ 


3. Connect the system AC power chord. 

4. Connect the system scanheads. 



5. Turn on system power and verify that the fans are operating. 
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Always 110V. 

Not affected by 
the power supply 
voltage. 


Input 



MONITOR 


VCR 


r 

r -> 

□ D 

\ 


r -\ 

D D 







\ X 



OUTPUT VOLTAGE SELECTOI 




(AUSGANGSPANNUNG WAHL) 



/ 




D D 




\ ^ / 






Output 

voltage selector 


voltage selector 



COLOR PRINTER (110V ONLY) ECHO PRINTER 


INPUT VOLTAGE SELECTOR 



Figure 5-5 


AC Power Selection 
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6. Verify that any MO Disk to be used in the system is formatted. (A MO disk must be 
formatted to be used in the system. The system will not recognize a new MO Disk 
that is not formatted.) 

7. If the system DICOM features will be used, set up the system for DICOM operation as 
described in To configure the HDI 4000 system for DICOM operations. 

8. Verify proper system operation, referring to the procedures in Section 6, “Perfor¬ 
mance Tests”. 

NOTE Adjusting the Totoku monitor display size so that the display fills the screen has 
been known to reduce image resolution. 
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> To configure the HDI 4000 system for DICOM operations 

NOTE This and other connectivity information can also be found at the Connectivity link 
on the ATL Customer Service intranet web site (http://www.service.atl.com/). 

Before beginning this procedure, consult with your customer or the customer's system 
administrator to determine the following information: 

• Administrator Mode password 

• HDI 4000 system IP address, subnet mask, and gateway address 

• IP addresses of the network devices to which the system will send or print images 

• Application Entity (AE) Title and port numbers for each destination device (consult the 
vendor's DICOM Conformance Statement or technical support personnel for this 
information) 

You will not be ready to proceed until you have all of this information. The DICOM fea¬ 
tures will not work properly if the information is wrong or incorrectly entered (AE Titles 
are case-sensitive and the Host Name must be identical in spelling and syntax to the 
Host Name entered in the Hosts file). Connect onlyJa^the devices that appear on the lat¬ 
est Philips DICOM Compatibility List. 

1. Configure the internet protocol: 

a. Press SETUP. The setup menu appears. 

b. Select DICOM. The DICOM settings screen appears (Figure 5-6). 

c. Click Network Config. The password dialog appears. (If you do not know the 
password, contact your country's technical support group.) 

d. Enter the password, and then click OK. The network connection dialog box 
appears (Figure 5-7). 
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Double-click Local Area Connection.The Local Area Connection Status dialog 
px appears. 

ick Properties. The Local Area Connection Properties dialog box appears 
(figure 5-8A). 

Select Internet Protocol (TCP/IP) and then click Properties.The Internet Proto¬ 
col TCP/IP Properties dialog box appears (Figure 5-8B). 

h. Click Use the following IP address and do one of the following: 

i. For a local area connection, in the IP address, Subnet mask, and Default gate¬ 
way fields, type the IP address, subnet mask, and default gateway addresses. 
For all other connections, in the IP address field, type the IP address. 

If not already selected, click Use the following DNS server addresses. 

In Preferred DNS server and Alternate DNS server, type the primary and sec¬ 
ondary DNS server addresses. 

m. Click OK and reboot the syster 

n. Verify the IP information (see T5 te astern IP configuration). 


J- 

k. 

l. 
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DICOM Settings Screen - No Serviced (see 



Figure 5-12) 


Figure 5-6 
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4 


93 Fretwork and Dial-up Connections 


j Ne Edt View Favortes Tools Advanced Help 

I 




I '^Search -jjFoldets ^^Hstory | Pi X ^ JH* 


' Address Network and Dial-up Connecbons 


"3 C^fio 


Name 


|TH>e 


Status 


Device Name 


3 Hate New Connection 

jJIHTOBWWWl LAN 


I Owner 


Enabled Reakek RTL8139(A) PC Fast Ethernet Adapter System 


Reakek RTL8I39(A) PO Fast Ethernet Adapter 


Figure 5-7 Network and Dial-up Connection Sel^ti^l^^ 
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Local Area Connection Properties 


General | 
Cormeciuwig: 




Ijl Reatek RTL8139(A) PCI Fa$t Elheinei Adapter 


Conhgute 


Camponents checked are used by this connection: 

I 3 Clieri for Microsoft Networks 

r' S File end Pmter Shamg for Miaosolt Networks 
ET NetBEUI Protocol 

''Til 


Internet Protocol ITCP/IPI 


-Oescrption — 

Ttansnrission Control Protocol/lntetnet Protocol The default 
wide area network protocol that ptovxles communication 
across dtverse nterconnected networks. 

r ShoH icon in taskbar when connected 


OK 


Cancel 


Internet Protocol (TCP/IP) Properties 


General 


UxJ 


You can gel IP settings assigrred automatical I you network supports 
Ihn capability. Otherwise, you need to ask you netvrork administrator fu 
the appropriate IP settngs 


(' Obtan an IP address automatically 


% 


- ^ Use the following IP addess.— 



IP address 

10 1 

10 . 101 

Subnet mask: 

255 255 

0 . 0 

Defaul gateway: 

fio r~ 

0 , 1 

C OWair? -S srvp adi'ess —“ 

—cal'/ 


Use the following DNS server addresses 


PieterredDNS server 

flo ~ 

1 . 11 

Alenvate DNS server 

— 



Advanced 


TK 


Cancel 


A - Local Area Connection B - Internet Protocol (TCP/IP) 

Figure 5-8 Local Area Connection and TCP/IP Properties 
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2. Enter the system DICOM settings: 

a. Press SETUP. The setup menu appears. 

b. Select DICOM.The DICOM settings screen appears (Figure 5-6). 

c. Fill in the AE Title, Station Name, Retry Count and Retry Interval: 

- AE Title: The device’s application entity title, as provided by the Network Sys¬ 
tem Administrator. 

- Station Name: The name for the FIDI 4000. 

- Retry Count: Number of times to try again when transfer failed. 

- Retry Interval: The time in minutes between trying again. 

d. Select Acquisition in Progress to turn on automatic transmission of images. If you 
want to disable the automatic sending of images, de-select Acquisition in 
Progress. 

e. Select Print After Each Image to turn on automatic printing of images. If you want 
to disable the automatic printing of images, de-select Print After Each Image. 

3. Add or edit a storage, printer, or modality worklist server as necessary. 

>■ To add a storage server ^ 

1 . Press SETUP. The setup menu appears. " 

2. Select DICOM. The DICOM settings screen appear^fngure 5-6). 

3. Click Add. 

4. Select STORE from the Services drop-down list. The Storeage Server settings 
screen will appear (Figure 5-9). 
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5. Enter the Alias, AE Title, IP Address, and Port number of the destination: 

- Alias: Each device on the network requires an alias. The alias is an arbitrary name 
that describes the device. 

- AE Title: A unique name assigned to a device for purposes of DICOM communi¬ 
cation. 

- IP Address: The device’s IP address as provided by the network system adminis¬ 
trator. 

- Port Number: The port for each device is found in the vendor’s DICOM Conform¬ 
ance Statement. 
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Figure 5-9 


Storage Server Settings Screen 

















































>■ To add a printer 

1. Press SETUP. The setup menu appears. 

2. Select DICOM. The DICOM settings screen appears (Figure 5-6). 

3. Click Add. 

4. Select PRINT from the Services drop-down list. The Printer settings screen will 
appear (Figure 5-10). 

5. Fill in Alias, AE Title, IP Address and Port number of the destination. 

6. Set the printer setup parameters. 

7. Click Save to store the 
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Figure 5-10 


Printer Settings Screen 
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> To add a modality worklist server 

1. Press SETUP. The setup menu appears. 

2. Select DICOM. The DICOM settings screen appears (Figure 5-6). 

3. Click Add. 

4. Select WORKLIST from the Services drop-down list. The Modality Worklist server 
settings screen will appear (Figure 5-11). 

5. Fill in Alias, AE Title, IP Address and Port number of the destination. 

6. Click Save to store the settings. 
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Figure 5-11 


Modality Worklist Server Settings 
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> To edit or delete a server 

1. Press SETUP. The setup menu appears. 

2. Select DICOM. The DICOM settings screen appears (Figure 5-6). 

3. Highlight a server from the service list. 
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Setting 


General] Peripherals \ Opt/on| Informationl Misc. \ 3D \ DICOM StressEcho\ Adm/nTf 


DICOM Configuration 


AE Title: ^ 
Station Name: j 
Retry Count: 


^^Acquisition in Progress 
Print After Each Image 


Retry Interval: j? 


Service 

I Alias 

I AE Title 
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PiView 

PiView 
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PRINT 

DryViewSSO 

DryView 

10.1.10.210 

104 
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WORK SCP 

10.1.10.231 

104 



DICOM Settings Screen With Server Entri 


Figure 5-12 
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Installing a 
Network Printer 


> To install a Codonics NP-1660 network printer: 

1. Set up the system for DICOM operation (To configure the HDI 4000 system for 
DICOM operations) setting the Codonics printer as the default printer. 

2. Connect the printer as appropriate (Figure 5-13 through Figure 5-15). 

3. Finish installing the Codonics NP-1660 printer as described in the External Codonics 
NP-1660 Printer Field Installation Instructions (P/N 8055-1767, -02 and up) or the 
Codonics Printer Installation and Setup Video (P/N WTE-9903), available through 
Philips Worldwide SITIes Training and Education in Bothell. 
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Figure 5-13 


Codonics NP-1660 Printer LAN Connection Diagram 



















4730-0037-01 


HDI 4000 Service Manual 


Page 104 

Installation: System Installation 


EtfreVnet wall jack 


Ethernet wall jack 
NP-1660 printer 



Codonics NP-1660 Printer Ethernet Wall 
Diagram 


onnection 


Figure 5-14 
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/O 


HDI 4000 


NP-1660 printer 



cross-over cable (supplied by 



] RJ-45 
SC, 

Power 

3I-2 

L 

_ 

rn 

SCSI in 

£ Power 


MO drive 



Figure 5-15 Codonics NP-1660 Printer Point-to-Point Coni;^ction Diagram 















De-Installation 

(Crating) 

Instructions 


De-installation consists of disconnecting the scanheads, removing the monitor, and cor¬ 
rectly packing the system components for shipment. Crating instructions are provided 
with the crate shipping materials but are essentially the reverse of the unpacking instruc¬ 
tions (Unpacking the System). 

Remove any scanheads connected to the system and package them in the original or 
equivalent shipping containers, using packaging methods appropriate for protecting deli¬ 
cate electronic equipment during shipment. 

You can determine how to remove peripherals from the installation information. Discon¬ 
nect any peripherals that are not considered part of the original system and package 
them in their original or equivalent shipping containers. Use packaging methods appro¬ 
priate for protecting delicate elec^nic equipment during shipment. 


De-Installation 

(Crating) 

Instructions 
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6 


Performance Tests 



Preparations 


Warnings and 
Cautions 


This section contains performance tests based on the factory acceptance testing Philips 
Ultrasound performs when conducting HDI 4000 functional audit. Use these tests to ver¬ 
ify that a system is operating and performing correctly. Some or all of these tests should 
be performed as necessary, following installation, upgrade, preventive maintenance, or 



repair. 


LOOK 


this chapter not verifi^corrected to Audit Test *FAT* Procedure 9042-0453 yet 

The procedures in this section are intended for qualified technicians who have been 
trained by Philips to maintain HDI 4000 systems. 

A list of tests is provided at the end of this section (Performance Test Checklist) for use 
as a performance test checklist and a record of system performance. Dated copies can 
serve as confirmation of proper system operation. If any of the tests fail, troubleshoot and 
repair the system and then restart and complete the performance testing. 

The tests in this section are organized to follow a logical progression through each of the 
major system operating functions. Philips recommends that you perform the tests in the 
sequence given. The following paragraphs describe considerations and actions to take 
before performing the tests. 

Review “Section 3, “Safety””, before continuing. Also heed all additional warnings and 
cautions contained in this section. 


Preparations 


Warnings and 
Cautions 
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WARNINGS 


Equipment and 

Materials 

Required 


Initial Setup 


• Use extreme caution if applying power to the system while protective covers are 
removed. Dangerous voltages are present. Only a qualified Philips customer service 
representative should work on internal system components. 

• Do not wear ESD wrist straps grounded to the cart when working inside a system with 
its power turned on. 


SET COVER HDI 4000 
EXPORT ACCESSARY BOX 
BOX HDD HDI 4000 
GROUND CABLE 
MNT PWR CORD 1.4M KKP1603 
EUROPE AC CORD 250V 

50T10L250V(SCHURTER)0034.3127 (FUSE-50T1OL) 
TRIAD SOT T5L250V (FUSE-50T5L) 

SONO GEL 0.25L (GEL-0.25L) 

CAP BNC 4800HD (RU-48P-BNC CAP) 

WINDOWS 2000 (S/W-WIN-2000) 

CD ROM R/W (CD/ROM-E041B) 

MO DISK (MO/ROM-KR1G3W1S) 

BW PRINTER REMOTE CABLE (WH-322-SIG-20-0) 



Initial setup consists of applying system power and confirming a successful software ini¬ 
tialization. 
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You should also verify that the system configuration is consistent with the Customer 
Order Acknowledgement. 

These tests rely on the assumption that the site power is in compliance with the 
pre-installation criteria described in Section 5, “Installation”. 

Check the equipment for abnormalities or conditions that do not meet Philips standards. 

Initialization Tests 

1. If not already done, plug the system power cord into a dedicated hospital grade outlet, 
rated for at least 15 Amperes. 

2. Load printer paper and video cassette as required. 

3. Connect two appropriate scanheads to the scanhead connectors. 

4. Turn on the system power switch (Figure 6-1). 

5. Turn on power to any external peripherals and verify that “power on” indicators light. 

6. After the system performs its initialization and self-test routine (about one minute), 
confirm that a 2D startup display appears on the screen (Figure 6-2). 

7. Verify that all the keys on the system control panel are backlit. 

8. Verify that the system has the correct software level by reading the software version 

displayed on the screen during boot-up or you can check it in the System Setup 
menu. . 

9. Select a scanhead and verify that the 2D image is updating./ / 

Initial Operation & Test 

1. Press the Power On switch on the main side panel and confirm the following: 

a. Keyboard lights up. 

b. LED on monitor lights up green color. 
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c. At first the Philips logo will appear and then the System executes up in the stan¬ 
dard B-mode format. 

2. On the Display Monitor, confirm the following: 

a. Adjustment of the monitor brightness and contrast controls from the minimum to 
maximum results in 

b. no distortion (blooming) on the display. 

c. Display is centered on the screen, with good vertical and horizontal resolution (lin¬ 
earity). 
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Figure 6-2 

Functional 

Tests 




System Startup display 

Use the following procedures to examine system functionality. If system testing reveals 
any problems, troubleshoot, repair, and retest the system. If the monitor has any align¬ 
ment or color problems, perform the monitor adjustments described in Section 7, “Adjust¬ 
ments”. 
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Monitor 
Brightness and 
Contrast Check 

User Interface 
Tests 


2D image 
Quaiity Test 


Throughout performance testing, continue to verify the following general observations: 

• The image is correctly placed on the video display. 

• The indicators associated with the controls on the control panel indicate correctly 
when that feature is activated. 

• Toggle switches, slides, trackball, and other moveable controls operate smoothly and 
efficiently. 

If not already done, perform the actions described in “Initial Setup” on page 6-107. 
Please refer to Totoku MonitocAdjustment in Chapter 7. 



The following test verifies that the system user interface is performing correctly. 

Operate each of the user interface controls. Check the functions of the control panel, 
on-screen keys, and footswitch. During this test, verify that the system responds correctly 
to each control and that the LEDs light for all controls that have LEDs. If necessary, look 
up the control function definition in the “Glossary” section of the HDI 4000 System Refer¬ 
ence Manual (P/N 4703-0037-xx) or press ? for the on-§jgtem Help and search for the 
control description you need. 


on-^^em 


Perform this test with the delivered scanheads. 

1. Turn the system power off, wait for a minimum of 10 seconds and then turn system 
power back on. 


2. Connect and calibrate a scanhead. 

3. Verify that a 2D image is displayed and image a 413 or 406 phantom. 
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2D Image Test 


4. Set POWER to 100%. 

5. Adjust the Gain and TGC to produce a smooth, uniform 2D image with a minimum of 
noise. Do not reduce the gain to the point that the echoes in the far field are elimi¬ 
nated. 

6. Adjust the position of the scanhead on the phantom to obtain an image that clearly 
shows both the horizontal and vertical rows of pins. 

7. Verify that the image appears uniform in both the axial and lateral direction, without 
any dropouts or intensity variations. 

8. Verify that the pins within the structure are clearly differentiated from the surrounding 
tissues. 

9. Verify that the cystic structures at the focal zone are clearly differentiated from the 
surrounding tissues and are echo free, while the solid tissue, with numerous echo 
sources, appears solid. 

Perform this test with any delivered phased or curved array scanhead, imaging the 413 

phantom. 

1. Unfreeze the system. , 

2. Adjust the depth up and down and verify that the imafl^remains stable with no drop¬ 
outs or changes in intensity. < ^ 

3. Adjust the focal zones up and down and verify tlTOt the image remains stable. 

4. Verify that the resolution of the image is sharper in the focal zone. 

5. Press [INVERT] and verify that the image orientation changes accordingly. 

6. Switch up the [ZOOM] and verify a zoom box appears on the screen. 

7. Move the zoom box using the trackball to any area of the image and press [ZOOM] 
again. 
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M-mode Test 


8. Verify the system zooms the image and that the image quality remains the same. 

9. Verify the depth markers re-scale with the zoomed image. 

10. Exit zoom mode. 

11 .SelecKeaSh item on the 2D Control menu and verify that the controls operate prop¬ 
erly. 

12. Select BW Post, 2D Post in turn then select 2D Curves. 

13. Verify that as the 2D Curves are changed, the gray scale curves change in the 2D 
image. 

14. Set the 2D Curves to Type 1. 

15. Set Pseudo to On and verify that the 2D image changes to color. 

NOTE The color function does not operate unless the Pseudo function is enabled. 

16. Press [COLOR] and verify that changing the Color value changes the hue of the col¬ 
orized 2D image. 

17. Set Pseudo to OFF and exit the 2D Post menus. 

Perform this test with any delivered scanhead, imaging the 413 phantom. 

1. Adjust the gain and TGC to produce a smooth, uniform 2D image with a minimum of 
noise. Do not reduce the gain to the point that the echoes in the far field are elimi¬ 
nated. 

2. Adjust the position of the scanhead on the phantom to obtain an image that clearly 
shows both the horizontal and vertical rows of pins. 

3. Enable M-mode and verify that the M-mode data is stable with no dropouts or inten¬ 
sity changes. 
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2D Color Mode 
Test 


4. Verify that the trackball smoothly moves the M-Line from one edge of the 2D sector to 
the other and that the M-mode data is updated accordingly. 

NOTE Conduct the Doppler tests only if you have a Doppler phantom or a test subject. 

1. Connect and initialize a linear scanhead. Use the General Default application. 

2. Press [CW] and verify that the Doppler annotation is displayed and the Doppler dis¬ 
play is scrolling. 

3. Press [COLOR] to enable color mode and verify that the Color annotation is dis¬ 
played. 

4. Verify that the trackball will position the Color Box anywhere within the image. 

5. Press [CHG.j and verify that the trackball now changes the size of the Color box. 

6. Press [CHG.j and position the Color Box over the active vessel in the phantom or a 
test subject and if not already done, verify the basic functionality of the color Doppler 
controls while in 2D color mode. 

7. Select Color Priority and verify that as the Color Priority is increased, the color Dop¬ 
pler writes over the corresponding gray shades. 

8. Verify that as the Color Priority is decreased, the color Doppler does not write over 
the corresponding gray shades. 

9. With the color annotation displayed, select C Post and then Curve. 

10. Verify that changing the curve type caused the color maps to change. 

11 .Verify that selecting each of the color maps changes the color assignment of the color 
bar. 

12. Press [PWD] and verify that the system changes to color power mode. 

13. Select C Post and then Curve. 
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CPA (Color 
Power Anglo) 
Mode Test 

PW Doppler 
Mode Test 


CW Doppler 
Mode Test 


14. Verify that changing the curve type causes the power maps to change. 

15. Verify that selecting each of the color maps changes the color assignment of the color 



NOTE Conduct the Doppler tests only if you have a Doppler phantom or a test subject. 

1. Connect and initialize an L7-4 scanhead. Use the General application and Default 
setting. 

2. Press [PWD] and verify that the Doppler annotation is displayed and the Doppler dis¬ 
play is scrolling. 

3. If not already done, image the Doppler phantom or a test subject and verify the basic 
functionality of the Doppler controls while in PW mode. 

4. Select BW Post, D Post, and then D Curves. 

5. Verify that as the D Curves are changed, the gray scale curves change in the Doppler 
spectral image and that the 2D image is not affected. 

NOTE Conduct the Doppler tests only if you have a Doppler phantom or a test subject. 

1. Connect and initialize a static CW scanhead. Use the General application and Default 
setting. 

2. Verify that the Doppler annotation is displayed and the Doppler display is scrolling. 

3. Select BW Post, D Post, and then D Curves. 
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ECG Test 


Review Test 


4. Verify that as the D Curves are changed, the gray scale curves change in the Doppler 
spectral image and that the 2D image is not affected. 

5. If not already done, image the Doppler phantom or a test subject and verify the basic 
functionality of the Doppler controls while in CW mode. 

NOTE Conduct the ECG tests only if you have an ECG simulator. 

1. Connect the ECG simulator to the system. 

2. Set the simulator to 1 mV amplitude, 60 BPM rate. 

3. Connect and calibrate a phased array scanhead. Use the Cardiac application and 
Default setting. 

4. Select ECG, set ECG to on, and verify that an ECG trace appears at the bottom of 
the screen. 

5. Adjust the ECG gain up and down and verify that the ECG trace responds accord¬ 
ingly. 

6. Set the ECG Trigger to on and verify that a red trigger cursor is displayed on the ECG 
trace. 

7. Select Sync L and verify that the trigger cursor moves to the right as the trigger delay 
is increased. 

8. Image a 413 or 406 phantom and verify that the 2D image updates at every trigger. 

9. Turn the ECG trigger off and verify that the 2D image updates normally. 

1. Insert a CD-R into the system CD-Rom drive. 

2. Insert a formatted MO disk into the system MO disk drive. 

3. Acquire a 2D image. Press [FREEZE]. 

4. Press [STORE] several times, to save several images. 
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5. Press [REVIEW] and verify that the Review main window appears on the screen. 

6. Click Current Exam, and then there appear the images that you have scanned. 

7. Verify that the system displays the saved images with their thumbnails below them. 

8. Click the Export tool, and then the mouse cursor appears as a floppy disk. Drag it to 
one of the images in the main window. 

9. In the Export dialog box, select the CD-R or MO drive as the Drive, and then type a 
unique file name in the File Name box. 

10. Click OK and verify that the LED on the corresponding disk drive lights and that no 
errors are reported by the system. 

11 .Verify that the image has been copied to the corresponding disk and that the image 
data is complete, by viewing the BMP file on your laptop or a PC that is equipped with 
BMP file-viewing software. 

12. On the Review main window, press ORMI^ to enter Exam List, and highlight the cur¬ 
rent exam in the exam list window.^^^ 

13. Click BACKUP. 

14. Select MO or CD-R. 

15. Click OK to the “Delete exam after backup” message. 

16. Select the corresponding drive at the Drive selection at the upper left of the Exam List 
window. Verify that the exam is listed in the Exam List window of the corresponding 
drive. 

17. Highlight the exam, click VIEW, and verify that the images load properly. 

18. Press [OPEN] to go back to Exams List. 

19. With the corresponding drive selected, highlight the exam in the exam window and 
click RESTORE. 
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Peripheral Test 


20. Click OK to the “Delete selected exam” message and verify that the exam is deleted 
from the exam window. 

21. Click the HDD tab from the Drive combo box at the upper left of the Exam List. Verify 
that the exam is listed in the Exam List window. 

22. Highlight the exam, click VIEW, and verify that the images load properly. 

23. Press [OPEN] to go back to Exams List. 

24. Highlight all exams and click DELETE. 

25. Click OK to the deleting message and verify that all exams are deleted. 

26. Click CLOSE and return to Review main window. 

B&W Printer Test 

Conduct this test when a B&W image printer is installed. 

1. If not already done, install appropriate paper into the printer. 

2. Acquire a 2D image and press [FREEZE]. 

3. Press and verify that the printer makes a print of the system video and that the print 
contains all the information being displayed on the system monitor. 




VCR Test 

Conduct this test when a VCR is installed. 

1. If not already done, insert a tape into the VCR. 

2. Record a few minutes of system imaging video on thi^^CR, include spectral and 
color Doppler. 

3. Rewind the tape to the beginning of the recording. 

4. Playback the recording and verify that the recorded imaging plays back and that the 
video is clear and stable. 
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5. Verify that the playback is similar in quality to the live system video. Some noise is 
expected from the VCR playback, but it should not be excessive or interfere with the 
quality of the image. 

6. Verify that the Doppler audio playback is clear and properly oriented. 

Color Printer Test 

Conduct this test when a color image printer is installed. 

1. If not already done, install appropriate paper into the printer. 

2. Acquire a Doppler image using a Doppler phantom or a test subject and press 
[FREEZE]. 

3. Push the Memory of the color printer remote control. 

4. Push the Print of the color printer remote control. 

5. Verify that the printer makes a print of the system image and that the print contains all 
the information being displayed on the system monitor. 

6. Press [PRINT] and increase color gain to fill the color box with color. 

7. Press Print on the printer front panel. 

8. Verify that the printer makes a print of the system image and that the print contains all 
the information being displayed on the system monitor. 

9. Verify that the color is accurately reproduced on the color print with respect to color 
intensity and hue (tint). 

10. Verify that the graphics and gray bar on the print are in sharp focus and that the gray 
bar displays the full range of gray shades seen on the monitor. 

11 .Verify that the print image is spatially correct, horizontally and vertically. 

Network Printer Function Test 
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Conduct this test if a network printer is installed and you want to test the system DICOM 

printing function. 

1. Use Review to print exams to a DICOM 3.0-compliant printer such as the Codonics 
NP-1660. 

2. Verify that the system is set up for DICOM operation. 

3. In the Review, press [OPEN] to enter Exam List Window. 

4. Select the exams in the exam list that you want to print. 

5. Press {Print} from the bottom of the (Exam List). 

6. (DICOM Print) dialog box appears (Figure 6-3). 

7. Select the desired printer from the DICOM Printer dialog box. If necessary, you can 
add a new printer by pressing the Add . Then there appears another DICOM Printer 
dialog box. The dialog box asks users to fill in some info. Fill in some information to 
match the new printer. 

8. Click Print to print the exams to the Selg^te^DICOM printer. A progress dialog is dis¬ 
played until the print is complete. ^ 
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DICOM Print 



-Pfilitef Denrt^ 
Bordei Density 
Empty Density 
Min Density 
M<ix Density 


IBLACK 3 

IBLACK 3 

I- 

I 


“Tj Oiientotioii 
T| Display Foimat 


jPoitiait 


T| Magnification 


jReplicat 


OK 


1] 




"Tl Numbei of Copies i1 99) jT" 


Cancel 


Figure 6-3 


DICOM Print dialog box & DICOM Print Setup dialog box 
Report Printer Function Test 

Conduct this test if a customer-provided report printer is installed and you want to test 
the system report printing function. 

1. Select a report to print. 
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Safety Tests 
End of Testing 

Performance 
Test Checklist 


2. Click Print in the Report window. 

3. Click Line Printer and verify that the printer prints the report. 

Safety tests toust be performed using the procedures in the General Field Service Man¬ 
ual, XXX^^^-XX(TBD) 

When the system passes the tests you conduct, delete your test patient files and make 
the system available for use. If any of the tests failed, troubleshoot and repair the system, 
and then restart and complete your performance testing. 

Visual Inspection. □ 

Power Application and Initialization Tests. □ 

Monitor Contrast and Brightness . Cl 

User Interface Tests. ..y.y\yCy . □ 

Footswitch.. □ 

2D Mode Tests. ^ 

M-mode Test . i . □ 

2D Color Mode Test. J. . □ 

Color Power Angio Mode Test. N . □ 

PW Doppler Mode Test . V . . . □ 

CW Doppler Mode Test . y. . jj. . □ 

ECGTest. □ 

Review Test. □ 

Peripheral Tests. □ 

B/W Image Printer. □ 
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VCR. 

Color Image Printer .. . 
Report Printer Function. 
DICOM Printer Function 



□ 

□ 

□ 

□ 

□ 
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Adjustments 


Introduction 


Warnings and 
Cautions 

WARNING 


(TBD: We haven’t got the monitor manual from Totoku) 

This section contains instructions for performing adjustments to a monitor in the field 
when preventive or corrective maintenance actions dictate. There are no other calibration 
or alignment adjustments to make in the field for this system. There are no voltage 
adjustments to make in the field for this system. 

The procedures in this section should be performed only by qualified technicians who 
have been trained by Philips to maintain HDI 4000 systems. 

Review Section 5, “Installation”, before continuing. Also follow all additional warnings and 
cautions contained in this section. 

Do not wear ESD wrist straps grounded to the cart when working inside a system with its 
power turned on. ^ 
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Totoku Monitor 
Adjustment 



Monitor Adjustment Settings (From Audit Test *FAT* Procedure 
9042 - 0453 ) 

Display the Setup menu. 

Pless the menu button on the front of the monitor for about 10 seconds 
ntil the control menu is displayed. 

Set the overall image size to 270mm X 202mm. 

Set the Red, Green, Blue levels to 83%. 

Set the Contrast le^el to 65%. 

Set the Brightness level 73%.] 

Key Layout 




Figure 7-1 


Monitor Key Layout 
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Item and 
Operation 


Please refer to the guide of OSD for the Key operation.OSD is displayed transparent. 

Contrast/Brightness control 

Push “menu” key. Status of contrast is displayed by OSD. 

3 CONTRAST 


+ 40 


Use “+” or key for adjustment of contrast. 

Push “menu” key again. OSD display is exchanged to status of brightness. 
BRIGHTNESS 


+ 40 


itness. 


Use “+” or key for adjustment o^^ghtness^ 

Push “menu” key. OSD display disappear.^ 

Degauss 

Push + or -key then displayed guide of degauss aper^bn. 

DEGAUSS 

YES: MENU NO: +/- 

Push “menu” key. Degaussing is executed, OSD display disappear. 
Push “+”or key. Degaussing is canceled, OSD display disappear. 
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Item and 
Operation 


Item and 
Operation 


Advanced Menu 

Push “menu” key continuously about 10 seconds. OSD display is exchanged to the 
Advanced Menu. 

MAIN MENU 
EXIT 
COLOR 
SIZE/CENTER 
GEOMETRY 
UTILITY 

ENTER:MENU SELECT: +/- 

Executable item's display is black. Other item’s display is transparent. Use “+” or key 
for item selection. 

Push “menu” key. OSD display is changed to sub-menu you selected. However, when 
“Exit” is selected, “Advanced-Menu” is ended, and OSD display disappear. 



Advanced Menu -Color setting 

This menu have 6 items. Executable or adjustable item's 
for item selection. 



lay is black. Use “menu” key 
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Item and 
Operation 


COLOR 
COLOR NO 


@ 12 ® 


R 

G 

B 


80 

80 

80 


•< 


CANCEL 
EXIT 

SELECT:MENU ADJUST:+/- 

• Color No “1” and “2” is selection of color preset. 

Use “+” or key for selection of color preset. 

• “R” is gain of R-video. 

• “G” and ”B” are same as “R”. 

Use “+” or key for adjustment of selected item. 

• “Exit” is return to Advanced mode. 

Use “+” or key for adjustment or execute of selected item. 

Advanced Menu -Size/Center 

This menu have 6 items. Executable or adjustable item's display is black. Use “menu” key 
for item selection. 
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Item and 
Operation 


SIZE/ CENTER 
H-SIZE 


H- POSITION 

V-SIZE 

V- POSITION 

CANCEL 

EXIT 


40 


SELECT: MENU 


ADJUST : +/■ 


"H-SIZE" is use for adjustment of horizontal width. 
“H-POSITION” is use for adjustment of horizontal position. 
“V-SIZE” is use for adjustment of vertical height. 
“V-POSITION” is use for adjustment of verti^l position. 
“CANCEL” is use for cancel of adjustment i 
“EXIT” is use for return to Advanced mode^ 

Use “+” or key for adjustment or execute of selected item. 


tresjjJj^^ 

Jtt 


Advanced Menu -Geometry 

This menu have 7 items. Executable or adjustable item's display is black. Use “menu” key 
for item selection. 
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Item and 
Operation 


GEOMETRY 


PINCUSSION 

TRAPEZOID 

PIN-BALANCE 

PARALLEL 

ROTATION 

CANCEL 

EXIT 


a 


SELECT: MENU 


ADJUST : -H/- 


40 


“PINCUSSION” is use for adjustment of “PIN” distortion. 
“TRAPEZPIDE” is use for adjustment of trapezoidal distortion. 
“PIN-BALANCE” is use for adjustment of “BOW” distortion. 
“PARALLEL” is use for adjustment of “PARALLEL” distortion. 
“TILT” is use for adjustment of image rotation. 

“CANCEL” is use for cancel of adjustment result. 

“EXIT” is return to Advanced mode. 

Use “+” or key for adjustment or execute of selected item 

Advanced Menu -Utility 

This menu have 6 items. Use “menu” key for item selection. 

UTILITY 



LANGUAGE 
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OSD-POSITION 

KEY 

CANCEL 
DATA ^CALL 
EXia^ 


ai 2 3 4® ENGLISH 


SELECT: +/- 

“LANGUAGE” is use for selection of language of display. 
(English, French, German, Japanese) 

“OSD-POSITION” is use for selection of OSD display position. 
(Top-Left,-Center,-Right. Middle, Bottom same as TOP) 

“KEY” is use for lock or unlock of "KEY" operation. 

“CANCEL” is use for cancel of setting result. 

"DATA RECALL" is use for return to initial setting of monitor. 
“EXIT” is return to Advanced mode. 

Use “+” or key for execute of selected item.f 
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8 Preventive Maintenance 


Introduction 

This section identifies quality assurance audit (QAA) activities that should be performed 
in accordance with Customer Service policy. 

The procedures in this section are intended for qualified technicians who have been 
trained by Philips to maintain HDI 4000 systems. 

Equipment 
and Supplies 

The tools, parts, and supplies needed for the preventive maintenance activities are iden¬ 
tified as part of the described or referenced procedures. 

Cleaning 


WARNING 

To wash or disinfect the whole of system, should wear mask and gloves always. 

CAUTION 

System surface disinfection should be done with the antiseptic solution that is provided 
by Philips. ^ 

General System 

1. Shut off the power supply of system and pull ^J^l^ut of the socket. 

2. To clean surface of system, rub them smoothly with a soft cloth dampened with a mild 
soap or neutral detergent solution. 

>► DISINFECTION 

1. Polish the system surface, keeping the ‘consistency’ and ‘using time’ of the antiseptic 
solution, which are provided on the notice label of the solution. 
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Cleaning for 
general purpose 
scanhead 

WARNING 

CAUTIONS 


2. You must confirm, if it is suitable solution intensity and contact time. 

3. Dry^ the surface in the air, or polish it using dry towel. 


ury_up 


To wash or disinfect the whole of system, should wear mask and gloves always. 


• After using scanhead, it should be cleaned certainly. Cleaning the scanhead should 
be surely performed before disinfection. 

• When you use an antiseptic solution, should do by an explanatory note. Do not touch 
scanhead or cable with sharp object such as mess for surgical operation. 

• Do not use the brush for surgery when cleaning the scanhead. Be careful even a soft 
brush can damage the scanhead too. When you dry up all part of scanheads that are 
wet during sterilizing and cleaning, you should make the wet part of scanhead lower 
than the dry part. This prevents the liquid from invading un-waterproof scanhead part. 

Selecting scanhead is the most important part of the image quality. The most suitable 

image can get with accurate scanhead. The system ce 

according to selected scanhead. 

1. Separate the scanhead from system. 

2. Separate the sheath, biopsy guide adapt, or biopsy 
can reuse and sterilization). 

3. Separate the protect-cover. (The protect-cover is throwaway) 


in maintaiiKthe best condition 






needle^uide. (biopsy guide adapt 
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4. To remove bad matter on scanhead and cable, use soft tissue to wet cleansing solu¬ 
tion or soft soap. 

5. To remove bad matter that subsists constantly, wash out the scanhead after soaking it 
in water up to the waterproofing part. 

6. If the water remains on scanhead and cable, polish it with dry soft towel after polish¬ 
ing wet soft tissue. 

7. Mix an antiseptic solution according to suitable solution intensity. Suggest an antisep¬ 
tic solution to consent by America FDA 510(k) 

8. Soak the scanhead in antiseptic solution like the following figure. 

9. Control the soaking time, referring to the notice data on label of the antiseptic solu¬ 
tion. Unless it is available to sterilize prove, do not soak the scanhead in the antiseptic 
solution more than 1 hour. 

10. Wash out the scanhead after the soak process, according to the notice data on steril¬ 
ization solution or antiseptic solution label. And dry the scanhead in the air, or polish it 
with clean dry towel. (If the scanhead is antiseptic, use the asepsis towel.) 

11. Check the scanhead, if the scanhead has crack, break, leak of solution, sharp corner, 
or the damage by projection. If you can detect any damage, stop using the scanhead, 
and ask the problem to area customer service center^^ 

Sterilization and antiseptic ^ 

Sterilization method can be applied to only 3D 8-5 Scanhead. To reduce Pathogens as 

10'®, you have to sterilize it following the method in this explanatory pamphlet, and use 

antiseptic solution to recommend by Philips. Following sterilization solution is suitable 

sterilization solution to Philips ultrasound system. (Certification by America FDA 510(k)) 



4730-0037-01 


HDI 4000 Service Manual 


Page 144 

Preventive Maintenance: Cleaning 


WARNING 


CAUTIONS 


Sterilization 

Manufacture 




solution 

Country 

Form 

Soiution 

FDA510(k) 

Cidex 

USA 

Liquid 

gluteraldehyde 

K934434 

Cidex Plus 

USA 

Liquid 

gluteraldehyde 

K923744 



If you used mixed solution before, have to check the expiry date. The level of sterilization 
solution to need equipment is differed according to the kind of body tissue to contact with 
equipment. Try to apply suita^e intensity of sterilization solution and contact time. And 
when it is used, you mu^^onJi^^e usage book of manufacture company. 


If you use sterilization solution which te not recommended, or with unsuitable inten¬ 
sity, or you soak the Scanhead deeper than the method to be recommended, and 
longer then the time recommended, the Scanhead might is damaged. In this case, 
you cannot receive the warranty. 

Do not soak the Scanhead in the antiseptic more than 1 hour. It may cause some 
damage on the Scanhead. 

Use liquid solution to sterilize Scanhead. Using Autoclave, EtO gas, and unsuitable 
sterilization and antiseptic might cause some damage on the Scanhead. In this case, 
you cannot receive the warranty. ^ 


Insert Figure 8-1 here 


Figure 8-1 


Soaking the scanhead in antiseptic soiution 













OEM 

Peripherals 


Inspection 


Alignment, 

Calibration 


Follow the PM actions recommended and described in the field service manual for each 
peripheral installed with the system: 

• Color Video Page Printer Field Service Manual, P/N XXXX-XXXX-XX (TBD) 

• Video Cassette Recorder (VCR) Field Service Manual, P/N XXXX-XXXX-XX (TBD) 

• Black and White Video page Printers Field Service Manual, P/N XXXX-XXXX-XX 
(TBD) 

Ensure that all system hardware is in the correct place and properly secured. Check the 
equipment for abnormalities or conditions that do not meet the manufacturer's specifica¬ 
tions. Inspect all cables, power cords, scanheads, scanhead connectors, fans, shields, 
ground straps, PCBs, and fasteners to ensure they are in good working condition. Verify 
that the equipment is up to date according to Service Bulletins. 

Perform the monitor adjustments in Section 7, “Adjustments”, and the tests in Section 6, 
“Performance Tests”, per a schedule that is in accordance with Customer Service policy, 
to ensure that the system and peripherals are working properly. 


OEM 

Peripherals 


Inspection 


Alignment, 

Calibration 
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9 Troub^gshooting 


4 


Introduction 
Start Here 



The troubleshooting information provided in this section will assist you in determining if a 

system is failing and will help you isolate the cause if it is. 

1. Prior to taking any action, it is important that you review all relevant warnings, cau¬ 
tions, and procedures. 

2. If possible, make a hardcopy print of the system display that shows the first indication 
of the failure. Take hardcopy prints of any system displays that reveal the failure as 
soon as possible to ensure this type of data is not lost. Relevant data is often lost 
when the system is rebooted. 

3. Try to determine if the symptoms indicate an operating/procedural error or a system 
failure, and if a system failure, whether it is an operating system (Windows NT) or an 
ultrasound problem. 

4. Consider the situation: When was the last time the system was working correctly and 
what, if any, influencing circumstances have occurred since. Check the system con¬ 
figuration. 

5. Check for obvious causes and solutions: Voltage at electrical outlets, “tripped” circuit 
breakers, blown fuses, disconnected or damaged wires, etc. 

6. Conduct tests from Section 6, “Performance Tests”, as required to determine if the 
system is failing or to attempt to duplicate the failure. 

7. Consider the value against the difficulties of swapping suspect components with good 
ones. Do not cause additional problems or confuse your search. Never swap parts if a 
known good item might be damaged. 
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8. Once the fault has been identified, perform the authorized corrective action needed to 
repair the failure and conduct the performance tests necessary to ensure the system 
meets an optimum level of performance. 

Warnings and Review section 3 , “Safety”, before continuing. Also follow all additional warnings and 
Cautions cautions contained in this section. 


WARNINGS 


• Dangerous voltages are present when protective covers are removed. Use extreme 
caution. 

• Do not wear ESD wrist straps grounded to the cart when working inside a system with 
its power turned on. 

• Do not replace components with power connected. Under certain conditions, danger¬ 
ous voltages may exist with power disconnected. Always disconnect power and allow 
circuits to discharge before touching any components. 

• To protect against fire hazard, only use replacement fuses of the same type and rat¬ 
ing as the original fuses. 


CAUTIONS 


• Always turn power off and wait at least 30 seconds before removing or installing any 
PCB, module or component. 

• Always use correct ESD procedures. Do not handle PCBs without proper ESD pro¬ 
tection. Damage to components will result from improper handling. 
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Failuro Table 9-1 lists some general trouble symptoms and recommended actions. 

Symptoms 
and Solutions 

Table 9-1 Symptoms and Recommended Action 

Symptom or Condition 

Recommended Action 

System will not power on (no audibldH^or . 

relay noise when the POWER switch i^i^^ 

^^rify that the AC source is active, at the correct voltage, and the 
/ system power cord is connected. 

Check that the main power switch is on. 

^Check that the main power fuses are good, as shown in 

Figure 9-1. 

• Verify the power supply voltages as described in Checking the 
Power Supply Voltages. 

System will not power on (fans run, but no 
audible relay noises when the POWER 
switch is on). 

• Verify the DC power supply voltages as described in Checking 
the Power Supply Voltages. 



System displays “boot error” message 


• See . 
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Table 9-1 Symptoms and Recommended Action (Continued) 

System power is on, but no display shows • After power up, HDI 4000 takes approximately 1 minute to initial- 
on monitor. ize the software and hardware. 

• Check that the AC and video cables to the monitor are con¬ 
nected. 


System monitor has a “shuddering” display 
or noise in the image. 


System power is on, but OEMs will not 
power on. 


Cannot select a scanhead, and the 
message “Please connect any scanhead” is 
displayed. 

Cannot Export images to the MO Disk. 


• Check contrast and brightness adjustments on monitor. 

• Consider if the lithium CMOS battery on the Industrial PC Card 
has failed (although the battery is usually reliable, with a life 
expectancy of 5 to 7 years), preventing computer bootup. 

Note: If a hard copy print can be made that shows a display, the 

system is probably OK, and the monitor is probably bad. 

• Consider the possibility of EMI or RFI as described in “Checking 
for EMI and RFI” on page 9-161. 

• Check print quality for similar noise. If it is on the print, it is prob¬ 
ably an internal system failure. Troubleshoot the PCBs. 

• Verify that the correct AC voltage is present at the OEM recepta¬ 
cle. 


• If AC voltage is not present at the OEM receptacle, check it at 
the power supply (“Checking the Power Supply Voltages” on 
page 9-156). 


• Verify that all scanhead ciitiift^es^n^o^ are properly seated. 



• Verify that the MO Disk is formatted. 


Video problems. 


• Verify that the jumper on the VM PCB is correctly configured. 
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Table 9-2 System Boot Errors and Likely Cause 





Most 

System Boot Failure Error Message 

Error 

Code# 

Likely 

Cause 

Error Code# FILE_N0T_F0UND 


0 

Software 
(HDD failure 
or not 

seated and 
locked) 

Error Code# N0 M0T0R C0NTR0L F0UWq / /// 


1 

Motor board 

Error Code# PCI9054_OPENDMA_FAILJN_HWINIT 


2 

PC board 

Error Code# PCI9054 OPENDMA FAILJN CINES/55^E2^W^ 


3 

PC board 

Error Code# PCI9054_OPENDMA_FAILJN_CINESAVE_COLOR 


4 

PC board 

Error Code# PCI9054 OPENDMA FAILJN GET 3DDATA'^^// 


5 

PC board 

Error Code# PCI9054_OPENDMA_FAILJN_GET_ANGIO_3DDATA 


6 

PC board 

Error Code# PCI9054 OPENDMA FAILJN GET COLOR 3DD™^^^2y 

7 

PC board 

Error Code# 


8 

DSC 

Cl N E_FI FO_EMPTY_FLAG_CH ECK_FAI L_l N_CI N ESAVE_BW 




Error Code# 

V 

w 


CINE_FIFO_EMPTY_FLAG_CHECK_FAILJN_CINESAVE_COLOR 



Error Code# CINE_FIFO_EMPTY_FLAG_CHECK_FAIL_IN_VM_DMA 


10 

DSC 


Error Code# 11 DSC 

Cl N E_FI FO_EMPTY_FLAG_CH ECK_FAI L_l N_FREEH AN DSD 
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Table 9-2 System Boot Errors and Likely Cause (Continued) 


System Boot Failure Error Message 

Error 

Code# 

Most 

Likely 

Cause 

Error Code# 

Cl N E_FI FO_EMPTY_FLAG_CH ECK_FAI L_l N_GET_3DDATA 


12 

DSC 

Error Code# ' / 

CINE FIFO EMPTY FLAG CHEaC^lL^U^ET ANGI0 3DDATA 


13 

DSC 

Error Code# 

Cl N E_FI FO_EMPTY_FLAG_CH ECK_FAI L_l N_GET_C0L0R_3DDATA 


14 

DSC 

Error Code# VM READ ERR0R BWJMAGE^/^/ ^ 


15 

VM 

Error Code# VM_READ_ERROR_IN_COLOR_IMAGE 


16 

VM 

Error Code# VM READY ERR0R IN DRAW P0STB/^9f^/^ 


17 

VM 

Error Code# VM_READY_ERROR_IN_DRAW_POSTBAR_COLOR 


18 

VM 

Error Code# HW ECHO CHECK FAIL ^ U// 


19 

CW or BF 

Error Code# DSC_READY_ERRORJN_COMMAND_SEND 


20 

DSC 

Error Code# VM_READY_ERRORJN_COMMAND_SEND 


VM 

Error Code# CLT_READY_ERRORJN_COMMAND_SEND 


22 

DSP 

Error Code# AUD_READY_ERRORJN_COMMAND_SEND 

<^r^sp 

Error Code# FFT_READY_ERRORJN_COMMAND_SEND 


24 

DSP 

Error Code# PDSPO_READY_ERRORJN_COMMAND_SEND 


2 S 


Error Code# PDSP1_READY_ERRORJN_COMMAND_SEND 


26 

DSP 

Error Code# PDSP2_READY_ERRORJN_COMMAND_SEND 


27 

DSP 

Error Code# PDSP3 READY ERROR IN COMMAND SEND 


28 

DSP 
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Table 9-2 System Boot Errors and Likely Cause (Continued) 


System Boot Failure Error Message 


Error 

Code# 

Most 

Likely 

Cause 

Error Code# RTC_PM_CHECK_FAIL 


29 

CW or DSC 

Error Code# DSC_PM_CHECK_FAIL 


30 

DSC 

Error Code# VM PM CHECK FAH;^<^ ^ 


31 

VM 

Error Code# CLT_PM_CHECK_FAIL 


32 

DSP 

Error Code# FFT_PM_CHECK_FAIL 


33 

DSP 

Error Code# AUD_PM_CHECK_FAIL 


34 

DSP 

Error Code# PDSPO PM CHECK FAIL ////y^ 


35 

DSP 

Error Code# PDSP1_PM_CHECK_FAIL 


36 

DSP 

Error Code# PDSP2 PM CHECK FAIL ^/7/l 

37 

DSP 

Error Code# PDSP3_PM_CHECK_FAIL 


38 

DSP 

Error Code# FPGA DOWNLOAD ERROR RTC ^ 


^^39 

DSC 

Error Code# FPGA_DOWNLOAD_ERROR_MEMORY 


40 

DSC 

Error Code# FPGA_DOWNLOAD_ERROR_INCTR 

Y7 

Error Code# FPGA_DOWNLOAD_ERROR_INCTR_DG 


42 

DSC 

Error Code# FPGA_DOWNLOAD_ERROR_BW_RADIAL 



Error Code# FPGA_DOWNLOAD_ERROR_CD_RADIAL 


44 

DSC 

Error Code# FPGA_DOWNLOAD_ERROR_CD_PIXEL 


45 


Error Code# FPGA_DOWNLOAD_ERROR_FRAME_INTP 


46 

DSC 

Error Code# FPGA DOWNLOAD ERROR BW FRAME INTP 


47 

DSC 
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Table 9-2 System Boot Errors and Likely Cause (Continued) 


System Boot Failure Error Message 



Error 

Code# 

Most 

Likely 

Cause 

Error Code# FPGA_DOWNLOAD_ERROR_MID_PRE 



48 

DSP 

Error Code# FPGA DOWNLOA^^^flqFI^ID POST 



49 

DSP 

Error Code# FPGA_DOWNLOAD_ERROR_AXIAL 



50 

DSC 

Error Code# FPGA D0WNL0AD ERI^RJ^P 



51 

DSC 

Error Code# FPGA_DOWNLOAD_ERROR_IMG 



52 

DSC 

Error Code# FPGA D0WNL0AD ERR0R 9t/IA7 //) 


53 

DSC 

Error Code# FPGA_D0WNL0AD_ERR0R_P0ST 



54 

VM 

Error Code# FPGA D0WNL0AD ERR0R Z00M Qyy//y 

55 

VM 

Error Code# FPGA_D0WNL0AD_ERR0R_NI2I 



56 

VM 

Error Code# FPGA_DOWNLOAD_ERROR_DVD 


VM 

Error Code# HV_DATA_DOWNLOAD_ERROR 



58 

CW 

Error Code# DSC_FM_ALL_WRITE_FAIL 



DSC 

Error Code# DSC_Generation_Fail 



60 

DSC 

Error Code# DSC LoopMem Clear Fail 




Error Code# DSC_CLEAR_MEMORY_FAIL 



62 

DSC 

Error Code# DSCJNPUT_SSRAM_CLEAR_FAIL 





Error Code# RTC_DSP_ACK_ERROR 



64 

DSC 

Error Code# DSC_DSP_ACK_ERROR 



65 

DSC 

Error Code# VM DSP ACK ERROR 



66 

VM 
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Table 9-2 System Boot Errors and Likely Cause (Continued) 


System Boot Failure Error Message 



Error 

Code# 

Most 

Likely 

Cause 

Error Code# CLT_DSP_ACK_ERROR 



67 

DSP 

Error Code# AUD_DSP_ACK_ERROR 



68 

DSP 

Error Code# FFT DSP ACK ERR<^ ^ 



69 

DSP 

Error Code# PDSPO_DSP_ACK_ERROR 



70 

DSP 

Error Code# PDSP1 DSP ACK ERR0Rf\^ 



71 

DSP 

Error Code# PDSP2_DSP_ACK_ERR0R 



72 

DSP 

Error Code# PDSP3 DSP ACK ERR0R ^ 

////^ 


73 

DSP 

Error Code# DSC_DSP_ACK_ERRORO 



74 

DSC 

Error Code# DSC_DSP_ACK_ERR0R1 

< 7 / 7 /:] 

75 

DSC 

Error Code# DSC_DSP_ACK_ERROR2 



76 

DSC 

Error Code# DSC_DSP_ACK_ERROR3 



^^77 

DSC 

Error Code# DSC_DSP_ACK_ERROR4 



78 

DSC 

Error Code# DSC_DSP_ACK_ERROR5 


Y7 ay DSC 

Error Code# DSC_DSP_ACK_ERROR6 



80 

DSC 

Error Code# DSC_DSP_ACK_ERROR7 




Error Code# RTC_STOP_ERROR 



82 

DSC 

Error Code# VM_FREEZE_ERROR 



83 


Error Code# VM_DMA_FIFO_READ_ERROR 



84 

VM 

Error Code# MOTOR NULL POSITION LOST 



85 

Motor board 
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Table 9-2 


System Boot Errors and Likely Cause (Continued) 




Most 


Error 

Likely 

System Boot Failure Error Message 

Code# 

Cause 

Error Code# MOTOR_CONTROL_SEQUENCE_BROKEN 

86 

Motor board 
orCW 




** Any error code higher than 86 = BF board failure 


Checking Fuses 


1. Turn the system power off and unplug the power cord. 

2. Push up the tap of the fuse drawer on the upper side of the appliance inlet with a 
pointed tool like T shaped screwdriver, and pull out the fuse holder as shown in 
Figure 9-1. 

3. Remove the old fuse by pulling up. 

4. Install the new fuse by pushing to the fuse holder. 

5. Insert the fuse holder to the appliance inlet. At this time, the arrow direction on the 
upper side of the fuse holder should be in accordance with that on the fuse draw. 

6 . Push the fuse drawer until it makes the snapping sound. 


Table 9-3 


Fuse Requirements 


System AC Source Voltage 

Fuse Required 

100-120VAC 

10.0A/250V 

200-240VAC 

T5.0AL/250V 
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Figure 9-1 

Checking the 
Power Supply 
Voltages 



Protect Circuit Location & Replacement^^ 

Measure the Power Supply voltages at the connectors showmn Figure 9-2. 
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NO^ L 

se 

Table 9^4^ 


LEDs on rear of power supply indicate presence of voltage (+ tolerance not yet 
nown), which can only be seen with rear panel removed (LED legend is there 
ls£), see “Power Supply Removal and Replacement” on page 10-171 ) 


Power Supply Voltages 


Voltage 


Tolerance 

+5Vdc 

±50mA 

-5Vdc 


±50mA 

+3.3Vdc 



-12Vdc 


± 120mA 

+12Vdc 



-10 to 80Vdc(-HV) 

Variable Voltage 

+10 to 80Vdc(+HV) Varia^l^^yolJI^ ^ 

0~5Vdc 


Variable Voltage 

115Vac 


±ll-5Vac ( 7 ^ 

240Vac 


±24 Vac 
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HV power and fan connector (CN101) 



Beamformer analog connector (CN102) 



PC power connector (CN103) 


See 

Figure 9-2 



Beamformer digital connector (CN104) 



Figure 9-3 


Power Supply Connector Voltages (Right Side View) 
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See Figure 9-2 



Power Supply Connector Voltages (Rear Vie 


Figure 9-4 
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Electromagnetic interference (EMI) and radio frequency interference (RFI) can conceiv¬ 
ably cause image noise or monitor distortion if the system EMI shielding has been com- 
primised. EMI and RFI can be generated by a variety of electrical devices. The 
interference can be transmitted over power lines or radiated through the air. 

• An operating AM radio tuned between stations around 1,600 FIz can be used as an 
EMI/RFI source tester. The interference would be noticeable as audible static noise 
on the radio while walking it around the room. Sometimes EMI/RFI sources are not 
constant, but are temporary or surge situations that may only occur at certain times. 

• Considering and locating the source/cause is important, but regardless of the source, 
since the system is shielded against EMI and RFI, troubleshoot the system to deter¬ 
mined if the EMI/RFI shielding has been compromised. One place to start is to verify 
that all the system panels are appropriately secured with all their factory-approved 
screws. 

Three key elements in the network environment must be configured properly for DICOM 
communications to work: 

• Physical data path integrity; the hardware responsible for data transmission (cabling, 
transceivers, hubs, routers, and switches) must be correct and functional 

(Figure 5-13, Figure 5-14, and Figure 5-15). 

• Correct TCP/IP configuration: The IP addressing and subnet masking for FIDI 4000 
system and all active devices in the host table, including the gateway address, must 
be correct. 

• Correct DICOM configuration: The application entity titles and port number must be 
correct. 
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If a customer's DICOM connection quits working, it is usually because something was 
changed in the network environment. Use these steps to help isolate the problem: 

NOTE If the DICOM connection worked before, it is typical that either the local informa¬ 
tion systems department has changed something in the IP environment (such 
as rerouting data without informing those affected) or there is a hardware failure 
in the physical data path (such as a bad data cable). 

1. Verify that the host table data and network configuration is still correct and that the 
Network Interface port is enabled on the HDI 4000. Refer to the External Codonics 
NP-1660 Printer Field Installation Instructions (P/N 8055-1767-02 and up). 

2. Check if there is an obvious problem with the physical data path, such as a broken or 
disconnected cable (see Figure 5-13, Figure 5-14, Figure 5-1 5). If you cannot do it on 
your own, contact the appropriate customer site information or systems administra¬ 
tion person to verify the physical data path integrity. 

3. If the physical data path is good, verify the data path to the hub, network, or the 
printer, as applies: 

a. On the HDI 4000 system, open a Command Prompt and type in the command 
“ping hostname” (where “hostname” is the name of the device, as listed in the sys¬ 
tem host table, with which the system is trying to communicate). 

b. Press Enter. If the path is complete, there will be a response that reads: 

Reply from xxx.xxx.xxx.xxx: bytes=32 time<10ms TTL=128 

Reply from xxx.xxx.xxx.xxx: bytes=32 time<10ms TTL=128 
Reply from xxx.xxx.xxx.xxx: bytes=32 time<10ms TTL=128 
Reply from xxx.xxx.xxx.xxx: bytes=32 time<10ms TTL=128 
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4. If the previous steps have not met with success, verify that the device in question is 
online and operational. 

5. If there is no problem with the TCP/IP communication, verify the IP address, applica¬ 
tion entity title, port number and other information of host device. 

6. If you have not resolved the issue at this point or if any of the previous steps yielded 
unexpected results, call the Philips Bothell-based Connectivity Group at 

1 -800-874-3499 extension 3044. 

> To test the system IP configuration 

1. Enter the administrative mode. 

2. Click Start, point to Programs, point to Accessories, and then click Command 
Prompt (Figure 9-5) to open a Command Prompt window (Figure 9-6). 

3. To obtain the IP configuration data, type “ipconfig” and press Enter. The IP informa¬ 
tion will appear as shown in the Figure 9-6 example. If the ipconfig command shows 
no information, verify that the TCP/IP data for this system was properly configured (To 
configure the FIDI 4000 system for DICOM operations). 

4. In the Command Prompt window, ping the IP address of the destination devices and 
observe the reply as shown in the Figure 9-6 example. If the ping command fails: 

a. Verify that the ultrasound system was restarted after TCP/IP was installed and 
configured. 

b. Verify that the default gateway IP address is correct and that the gateway 
(router) is operational. 

c. Verify that the remote host IP address is correct, that the remote host is oper¬ 
ational, and that all the gateways (routers) between this computer and the 
remote host are operational. 
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Troubleshooting: DICOM Trouble- shooting 


d. Verify that the DNS server IP address is correct, that the DNS server is opera¬ 
tional, and that all the gateways (routers) between this computer and the DNS 
erver are operational. 


rwu/ rrnor r<ff. | * irrff 


Service Alias 

Fil Imaging 
<21 Notepad 
^ Paint 
^ Synchronize 
^ Windows Explorer 




Accessories * 


MOUtities 
* Ljj) startup 
^ ^ Internet Explorer 
l^3 Outlook Express 
» WinOrtver 

Windows Media 
EPSON Printers 
Utility 


WordPad 


L trr t 


J 


► 


;*Slart % Datamanager 


man 


> 


Figure 9-5 


Opening a Command Prompt Window 
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nicrosoft Windows 2606 Illersion S.60.21951 
<0 Copyright 1985-26% Nicrosoft Corp. 

C:\>ipconfig 

IHnnou; 2666 IP Configuration 

cthemet adapter Local Area Connection: 

Connection-specific DNS Suffix . : 

IP Address.: 

Subnet Nash.: 

Default Gateway.: 


16.1.16.166 

255.255.6.6 

16.1.6.1 



Command Prompt 1 


Command Prompt 2 


Figure 9-6 


Command Prompt Window - IP Configuration 



Ping Tests 
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Troubleshooting: Backing Up the Ultrasound images 


Backing Up 
the 

Ultrasound 

images 

Equipment 

Required 

Backup 

Procedure 


As described in the following procedure, you can use MO Disk or CD-R to back up ultra¬ 
sound images. If it becomes necessary to restore the backed up images to a hard drive, 
see “Restoring the Ultrasound images From a Backup Disk” on page 9-167. 


0<S 


You will neecf formatted MO disk or CD-R, the quantity of which depends on the size and 
number of the ultrasound images. 

> To back up the ultrasound images: 

1. Verify that the system is connected to an AC power outlet and that system power is 
on. 


2 . 

3. 

4. 

5. 


Insert a CD-R into the system CD-Rom drive or a formatted MO disk into the system 
MO disk drive. 

Acquire ultrasound images. Press [FREEZE], 

Press [STORE] several times, to save sevejj^l images. 

Press [REVIEW] and click Current Ex||pT 


jfcd'hei^l^re 

-V. 


_ ^re appear the images that you 

have scanned. 

6. Click BACKUP. 

7. A dialog box named {Backup} appears to ask users to select MO or CD-R. 

8. Upon pressing one of them, the system begins to backup the exams. 

9. If the space required is greater than the space available, a message (example) will be 
displayed. The message informs users that the space available is less than the space 
required. And it will ask if users want to proceed the backup. 
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Restoring the 
Ultrasound 
images From 
a Backup Disk 

Equipment 

Required 

Restore 

Procedure 


10. If you select [Yes] button, after the first backup process, system will require more 
removable media. In order to exit, press [No] button. 

11 .Although it depends on the amount of the selected exams, normally the backup takes 
a long time. 

As described in the following procedure, restore the ultrasound images that have been 
backed up to a MO disk or CD-R as described in “Backing Up the Ultrasound images” on 
page 9-166. 


You will need the correct MO disk or CD-R containing the backup ultrasound images. 

> To restore the ultrasound images to the system hard drive: 

1. Verify that the system is connected to an AC power outlet and that system power is 
on. 

2. Insert the removable media in the drive and wait until the BUSY LED light to turn off. 

3. Press [REVIEW] and click Open. Then there appears the Exams List window. 

4. To see the ultrasound images stored in the removable media, click the MO or 
CD-ROM from the Drive combo box. 

5. The exams from the removable media appear on the exam list. 

6. The (Backup) push button changes to (Restore). 

7. After selecting the exams, users can view, delete and transfer the exams. 

8. Click (Restore) button to copy exams from the removable media to the local hard 
drive. 
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Troubleshooting: Restoring the Ultrasound images From a Backup Disk 


After you have finished troubleshooting, isolating a fault, and identifying the appropriate 
repair, perform the authorized corrective action needed. Then conduct the performance 
tests neceggary to ensure the system meets its optimum level of performance. 
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10 Disassembly and Re-Assembly Notes 


Introduction 


Warnings and 
Cautions 

WARNINGS 


CAUTIONS 


With theiexceptions noted here, any disassembly required for the removal and installa¬ 
tion ofKeld replaceable parts, as necessary to troubleshoot the system and implement a 
repair, can be discerned from the illustrations in Section 13, “Configuration”, and 
Section 14, “Parts”. 

Review Section 3, “Safety” before any disassembly. Also, heed all additional warnings 
and cautions contained in thiAection. 


tjp^ecti 


Dangerous voltages are present when protective covers are removed. Use extreme 
caution. Any action taken inside the system must be made by a qualified ATL cus¬ 
tomer service representative. 

Do not wear ESD wrist straps grounded to the cart when working inside a system with 
its power turned on. 

Do not replace components with power applied. Under certain conditions, dangerous 
voltages may exist with power disconnected. 


Always use correct ESD procedures. ESD damage is cumtla^ve and may not be 
noticeable at first. ESD symptoms may be first exhibited as flight degradation of 
performance or image quality. 

Always turn power off and wait at least 30 seconds before removing or installing any 
PCS, module, or component. 
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System Panel 
Removal and 
Replacement 


Front End/ 
PSA Removal 
and 

Replacement 


Primary Card 
Cage PCBs 
Removal and 
Replacement 


When removing the rubber plugs (Figure 14-5, Figure 14-18, Figure 14-19) for panel 
screw access, it is important to return each plug to the location and position from which it 
was removed. The plugs are not identical. It is suggested to use a ballpoint pen to mark 
the bottom of each plug in some way that will help you remember where it goes when 
completing reassembly of the system. 

When removing/reassembling the frontend/Probe selector assembly: 

• It is only necessary to remove the 8 outer edge screws. Note that there are different 
length screws. It is important to return the each screw to its correct location when 
reassembling. 

• Mark the BF PCBs alignment guide/spacer (Figure 14-23) so that when you reassem¬ 
ble the frontend/Probe selector assembly, the BF PCBs guide/spacer is installed cor¬ 
rectly (the beveled edge of the slots that the BF PCB edge connectors pass through 
face into the system/card cage). 

• Use the guide pins to help align the PSA when reassembling. 

• Start all mounting screws before tight enii^^ nd ^en tighten, but don’t over-tighten, 
the screws in an alternating pattern. 


Flelpful notes for the removal and installation of tl^ front card cage PCBs (Figure 13-3, 
Figure 14-23) follow: 

Access 

Only the system front panel (Figure 14-23) needs to be removed for the removal and 
installation of all card cage PCBs except the Motor Controller. 
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Control Panel 
Removal and 
Replacement 

Power Supply 
Removal and 
Replacement 


Hub Cap 
Removal and 
Replacement 


BFO through BF3 

• When removing the beamformer PCBs, ALWAYS remove them in following sequence: 
BF3, BF2, BF1, BFO 

• When installing the beamformer PCBs, ALWAYS install them in the following 
sequence: BFO, BF1, BF2, and BF3. 

cw 

You need to remove all of the beamformer PCBs before removing the CW PCB because 


Motor Controller 

All but the right side (facing system) panel needs to be removed 

The control panel top (Figure 14-11) is removed by removing 8 screws from the bottom 
(Figure 14-12). 



NOTE LEDs on rear of power supply indfi^e presence of voltage (+ tolerance not yet 
known), which can only be seen with rear pefhel j^moved (LED legend is there 
also) 


ar psmei i^o\ 
! (facinq ine fro 


It is highly recommended to remove the left side (facing ine front of the system) cover 
panel as well as the rear cover panel when R/Ring the power supply. 


The hub caps (Figure 14-34) are not “press fit” only, they are attached with three screws 
from the backside of the wheel. Do not try to pry them off without removing the screws 
first. 
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Retaining screw" ECG connector and system power switch 



Figure 10-2 


ECG/Power Switch Assembly Removal ^ 
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11 Cabligg^ 



Introduction 

System 

Interconnection 

Connector 

Assemblies 

Cable Part 
Numbers 


This section contains system cable interconnect information. 

Figure 11-1 is an overall system cabling diagram. Figure 11-2 is a power distribution dia¬ 
gram. Figure 11-3 through Figure 11-12 are cabling diagrams for OEM peripherals. 

Figure 11 -3 throughj^jg^e 11 -9 are illustrations of the system primary connector assem¬ 
blies. 

Table 11-1 is a parts liM of the interconnect cables, Table 11 -2 is a parts list of the power 
distribution cables, and Table cables. 


Introduction 

System 

Interconnection 

Connector 

Assemblies 

Cable Part 
Numbers 
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Tables 



Table 11-1 

HDI 4000 Signal Interconnect Cables 


Part Number 

Cable Description 

(See , Figure 11-1 unless otherwise noted) 

Notes/Reference 

2975-0235-01 

Cable Assy, Back Plane, Motor 

WH-432-SIG-11-0 

6030-0169-01 

Cable 

CND-MOLE-02FLU 


Cable Assy, Body Chassis, Key Panel 

WH-432-SIG-19-0 

2975-0246-01 

Cable Assy, ^ 

WH-432-SIG-08-0 

2975-0236-01 

Cable Assy, ECG Case, ECG B/D 

WH-432-SIG-09-0 

2975-0254-01 

Cable Assy, ECG Case(^C0^^ ^ 

WH-432-SIG-10-0 

2975-0233-01 

Cable Assy, Footswitch, Front Panel 

WH-432-SIG-13-0 

2975-0253-01 

Cable Assy, Footswitch, Key'W^y' /'/s^ 

WH-432-SIG-14-0 

2975-0251-01 

Cable Assy, FIDO, Back Plane 

WH-432-SIG-17-0 

2975-0267-01 

Cable Assy, HDD, BP <X j j// 

WH-432-SIG-01-0 

2975-0239-01 

Cable Assy, Key l/F, Back Plane 

WH-432-SIG-02-0 

2275-0515-01 

Cable Assy, MO, CDRW, SA9900 ^BL;^A66M-40P 

2975-0243-01 

Cable Assy, Trackball, Key Matrix 

WH-432-SIG-12-0 


2275-0516-01 Cable, Ground " <|PSrt) 3 f^cessory kit) 

CBL^ROUND-NEW 
(Se^igure 14-36) 
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Table 11-1 

HDI 4000 Signal Interconnect Cables (Continued) 

Part Number 

Cable Description 

(See , Figure 11-1 uniess otherwise noted) 

Notes/Reference 

2275-0518-01 

Cable, LI-2320, Tronomed 

(Part of accessory kit) 
ECG-CABLE/TRON 
(See Figure 14-36) 

2275-0520-01 

Lead, Ll-4^^^^n't^med) 

(Part of accessory kit) 

ECG-LEAD 
(See Figure 14-36) 
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Table 11-2 

HDI 4000 Power Distribution Cables 


Part Number 

Cable Description 

(See , Figure 11-2 uniess otherwise noted) 

Notes/Reference 


Cable Assy, Key, Lamp 

WH-432-PWR-11-0 

2975-0260-01 

Cable As^/Pp<i^'^(BF) 

WH-432-PWR-02-0 

2975-0261-01 

Cable Assy, Power, BP (BF2) 

WH-432-PWR-03-0 

2975-0259-01 

Cable Assy, P6K^,^pi^W) 

WH-432-PWR-01-0 

2975-0265-01 

Cable Assy, Power, BP, Motor 

WH-432-PWR-08-0 
(Located inside card cage) 

2975-0263-01 

Cable Assy, Power, BP y/// 

WH-432-PWR-04-0 

2975-0264-01 

Cable Assy, Power, BP (VM, DSC, DSP) 

WH-432-PWR-05-0 

2975-0266-01 

Cable Assy, Power Switch, Powe ^ ///^ 

WH-432-PWR-10-0 


Cable Assy, Power Switch, Switch 

WH-432-PWR-07-0 


Cable Assy, PWR, BP, HDD, Key, ECCr^CI^-fi^ 

Vy:H-432-PWR-06-0 

2975-0262-01 

Cable Assy, Switch, Lamp 

WH-432-PWR-12-0 

2275-0517-01 

Cord, AC, 250V, Europe ^V^(Part of accessory kit) 

^ORD-PWR-3-250V 
(See Figure 14-36) 

2275-0482-01 

Cord, Power, Monitor/Pwr Supply, HDI 1500 

(Part of accessory kit) 

(This power cord is also used on 
the color printer, B/W printer and 
the VCR) 

CORD-316-MNT 
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Table 11-3 

Peripheral Cables 


Part Number 

Cable Description 

(See Figure 11-11 through Figure 11-12) 

Notes/Reference 

Color Video Printer Cables 

3500-1622-01 

Cable Assy, Color Printer Remote 


2975-0252-01 

Cable Assy, El 06261,4 Color 

(Part of accessory kit) 
CBL-2990-E106261-4C 
(See Figure 14-36) 

7575-1874-01 

CableAssyTOEI^Kppgp^pr^^OO 

AY-HDI40-CBL 


Cable Assy, Printer Option 

(Part of accessory kit) 
WH-432-SIG-20-0 
(See Figure 14-36) 

Black-and-White Video (Image) Printer Cables 

2100-0504-01 

Cable Assy, Remote Control, Sony, RM91 


2275-0176 

Cable Assy, BNC, M/M, 6-foot, RG 59 (bM, 

750HM ^ 

VCR Cables 

146126 

Cable Assy, Dual RCA Plugs, 3-foot 


154510 

Cable Assy, RS232, DB9F/DB25M, Modem, 
6-foot 


154899 

Cable Assy, S-VHS, Shielded, 6-foot 



Figures 

























2975-0235-01 


r 



2975-0243-01 


CBL-432-N/KB 



























































































































































































































tern Monitor 




b 



JP4 


WH-432-PWR-06-0 


JP3 


2975-0261-01 


Rear Fans 


Part of fan 
assembly 


Bottom Fans 


Part of fan 
assembly 







u 



urn 

[“□“J 

© 




O 


O 


o 


o 


o o 


o o 


o 


o 


o 


o 


o 


JP4 


PS6 


D- 


o_o 


o 


o 


o 


o o 


o o 


PS7 


o_o 


o 


o 


o 


o o 


o o 


o 


nPS3 rn 


cw 


o 


2975-0259-01 


JP54 


PS2 


BFO BF1 


O 


O 


PS1 


BF2 BF3 DSP 


O 


O O 


2975-0260-01 


2975-0263-01 


DSC VM 


O O 


JP19 


JP37 


J26 ^ 


J27 


JP31 JP53 L-l 


JP55 


J36 


PS5 JP57 


□ 


PC 


o 


o 




WH-432-PWR-06-0 


JP44 

□ 

JP43 


O 


o 


□QQDDQQDn 


□ QQD 

□ QQD 

QDDQQnnQQ 




CN101 


CN102 


□QQDDQQnDQ 

□□□QQDDQQD 


□QQDDQ 

□□□QQD 


□QQDDQQ 


□□□□□□□ 


CN103 


CN104 


CN105 


2975-0264-01 



MO 

CD/RW 

Drive 

Drive 


Power 


switch 


0 


I 


WH-432-PWR-07-0 


mn 


Left Side 


Front 





Rear 

o5o 

□ OQ 

\ 

CN106 


2975-0266-01 

2975-0262-01 


c 

v_ 


Ml 



Power Supply - 

See Fiaure 9-2 


Control Panel 


























































































































































































































































4730-0037-01 


HDI 


Service Manual 


Page 180 



Figure 11-3 


Probe (Scanhead) Connection Panel 
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MONITOR 


VCR 


◄ 


r 


INPUT 

:netzspannung 


100V- 120 V 
200V 240V 

10.0A/250V 

T5.0AL/250V 





/\ AUX POWER 
ISOLATE OUTPUT 
(ISOLIERTER AUSGANG) 

120V-3.3A MAX 
230V-1.9A MAX 



OUTPUT VOLTAGE SELECTOR 



(AUSGANGSPANNUNG WAHL) 





COLOR PRINTER (110V ONLY) ECHO PRINTER 



Figure 11-4 


AC Power Connection Panel 
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CC O CD 
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Figure 11-6 


Power Supply Connection Panel (Back Side) 
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4000 



CN101 CN102 



CN103 CN104 CN105 



Power Supply Connection Panel (Right Side) 



Figure 11-7 
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Figure 11-9 


Motherboard Backplane (Back View) 
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Figure 11-10 


UP-21 MD Color Printer Cabling Diagram 
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CPSOOcabling 



Rear Panel 
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Figure 11-11 
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CP800E/UM Color Printer Cabling Di^r 
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Figure 11-12 


UP-895MD Black and White Printer Cabling Diagram 
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(?) RS-232C Interface Adaptor (+) 
AG-IA823 
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AG-MD835E/P VCR Cabling Diagram 
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Change History: Introduction 


12 Chan^g History 



Introduction 


Initial System 
Release 


This section summarizes the software and hardware changes associated with specific 
software releases. Unless noted under “Hardware Changes,” hardware changes are not 
always required for a software release. However, so far there is only the HDI 4000 first 
entry with respect to this manual release. Therefore the further hardware & software 
change will be added to this chapter. For the information of the system’s current version, 
please refer to the Section 1, “General Information”. 

Philips Ultrasound released the HDI 4000 Ultrasound System for distribution in_2002. 

The software version at initia' ' " 


Introduction 


Initial System 
Release 


(Ver. 

1 .OO.OO.xx) 
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Configuration: Introduction 


13 Configuration 


4 


Introduction 


Compatibility 

Information 

System 

Software 



This section lists all of the released software versions for the HDI 4000 system, identifies 
the prifiFtary system PCBs, and shows where these PCBs are located in the system. 
When applicable, additional PCB reference information is provided. 

See the HDI 4000 Master Compatibility Matrix (P/N 9015-0743) for the core information 
you need to determine the compatibility of primary system PCBs and certain hardware 

assemblies with respect to the system software releases. 

Software release levels and corresponding part numbers are listed in Table 13-1. See 
Section 12, “Change History” for a summarized history of the software and hardware 
changes associated with specific software releases. 


Table 13-1 System Software Part Numbers 


Released 

Software 

Version 

Disk Part No. 

Dash ^ 

Number Notes ^ 

1.01 .XX 

4252-xxxx 

Ox 

Initial release 
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PCB 

Reference 

Information 


Locating and 
Identifying 
Primary PCBs 


The following conditions apply to the PCB reference information provided in this section: 

• PCB illustrations are provided only as an aid to verifying physical integrity or matching 
the physical configuration of new PCBs. 

• Configurable jumpers and switches on PCBs should not require configuration by field 
service representatives at installation. Not all configurable devices are shown. 

• The positions of components and test points shown are relative locations only, not 
necessarily to scale. Not all components and test points are shown. 

• Potentiometers on PCBs shall not be adjusted by field service representatives, unless 
an authorized procedure instructs otherwise. Not all potentiometers are shown. 

Figure 13-1 through Figure 13-3 show the general location of the primary system PCBs, 

with references to the corresponding PCB illustration. 


PCB 

Reference 

Information 


Locating and 
Identifying 
Primary PCBs 
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Configuration: Locating and Identifying Primary PCBs 


Rear panel 

See Figure 13-4 


NOTE See the HDI 4000 Master Compatibility 

Matrix for the part number and compatible 
software version of system PCBs. 


Motherboard backplane 


Front card cage 

See Figure 13-3 
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Probe Select Assembly 

See Figure 13-2 


Figure 13-1 


Primary System PCB Locations in 
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Configuration: Locating and Identifying Primary PCBs 


Card cage 

See Figure 13-3 



PCB spacer 

See Figure 14-23 

Probe Select Assembly 

See Figure 14-22 


Scanhead Select Module (Probe SefecTT^sl^hribly) Detail 


Figure 13-2 
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Configuration: Locating and Identifying Primary PCBs 



Front Card Cage PCB Detail 



Figure 13-3 
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Configuration: Locating and Identifying Primary PCBs 




Rear I/O Connector Panel PCB Detail^^^^^^ k 

'A 


Figure 13-4 
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Configuration: Locating and Identifying Primary PCBs 
































































































































4730-0037-01 


HDI 4000 Service Manual 


Page 200 

Configuration: Locating and Identifying Primary PCBs 


NOTE See the HDI 4000 Master 
Compatibility Matrix for the 
part number and compatible 
software version of system 
PCBs. 
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Figure 13-6 CW PCB 
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Configuration: Locating and Identifying Primary PCBs 


NOTE 


See the HDI 4000 Master 
Compatibility Matrix for the 
part number and compatible 
software version of system 
PCBs. 






Figure 13-7 


Beamformer PCB (BFO, 1, 2, 3) 
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Configuration: Locating and Identifying Primary PCBs 


NOTE See the HDI 4000 Master 
Compatibility Matrix for the 
part number and compatible 
software version of system 
PCBs. 





Digital Signal Processor (DSP) PCB^ ^ 


Figure 13-8 
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Configuration: Locating and Identifying Primary PCBs 


NOTE See the HDI 4000 Master 
Compatibility Matrix for the 
part number and compatible 
software version of system 
PCBs. 
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Figure 13-9 


Digital Scan Converter (DSC) PCB 
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Configuration: Locating and Identifying Primary PCBs 


NOTE See the HDI 4000 Master 
Compatibility Matrix for the 
part number and compatible 
software version of system 
PCBs. 
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Figure 13-10 


Video Manager (VM) PCB 


fimH? 
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Configuration: Locating and Identifying Primary PCBs 


NOTE 


See the HDI 4000 Master 
Compatibility Matrix for the 
part number and compatible 
software version of system 
PCBs. 
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Figure 13-11 


Industrial PC Card PCB 
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Configuration: Locating and Identifying Primary PCBs 


NOTE See the HDI 4000 Master Compatibility Matrix for the part 
number and compatible^sp||^are version of system PCBs. 




Figure 13-12 


Motor Controller PCB 
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Configuration: Locating and Identifying Primary PCBs 


NOTE 


See the HDI 4000 Master 
Compatibility Matrix for the 
part number and compatible 
software version of system 
PCBs. 




< 



Rear panel (left) 
Rear panel (middle) 
Rear panel (right) 


See Figure 13-4 



Figure 13-13 


Rear Connector Panel PCBs 
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Configuration: Locating and Identifying Primary PCBs 


NOTE 



See the HDI 4000 Master 
Compatibility Matrix for the 
part number and compatible 
software version of system 
PCBs. 


Figure 13-14 ECG PCB 
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Introduction 


Ordering 

Parts 

Field Service 
Engineers 

Customers 


This section lists parts information for the HDI 4000. For replacement parts that are 
dependent upon system features and software versions (primary PCBs and certain hard¬ 
ware assemblies), see the HDI 4000 Master Compatibility Matrix (P/N 9015-0743). 

Use the figures and parts table in this section to locate and identify system parts. Part 
numbers are shown on the illustrations as well as listed and described in the correspond¬ 
ing tables. Figures are keyed to the tables and the tables to the figures, as applicable. 
Use the part number, and description provided if needed, to order a part. Verify that the 
level of replacement for a given part is in accordance with current service philosophy 
before ordering the part. 


For parts ordering procedures, FSEs sho(ili 
dures. 



eir Standard Operating Proce- 


Customers may order parts through a FSE or directly from the Philips/ATL Customer 
Service Order Processing Department. Customers ordering par|i^through a FSE will 
need to provide the following information: 

• Shipping address 

• Purchase order number of equipment 

• Part numbers or sales order numbers 

• Part descriptions and quantity needed 







How to Find a 
Part Number 


In this section, part numbers in the exploded view system illustrations (figures) point to 
the system parts. The part numbers in these figures link to the parts table (Table 14-1) 
containing descriptive information about the part. The parts table, arranged as follows, is 
alphabetized by description for your convenience. A separate table (Table 14-2) lists 
peripherals. 

Using the Figures and Tabies 

>■ How to use the parts figures and tables: 

• If you need a part number, find the drawing of the part in the appropriate figure. The 
part number or reference to where the part number appears points to the drawing. If 
you need the part description, click on the blue part-number hypertext link to go to the 
corresponding item in the parts table. 

• If you have the part number and want to look up the description in the table, use Acro¬ 
bat Reader’s Find function to locate the part number. Then, if needed, you can click 
on the blue hypertext figure link to go to the corresponding illustration. 

• If you are using a printed version of this manual and need more than just the part 
number shown on the figure, the parts are alphabetized in the table by description, so 
you can look up the part by description. 


How to Find a 
Part Number 
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Parts Table Definitions 

Located On. This column lists all of the figures on which the part is found. 

Part Number. This column lists the part number for an item. Use this number when 
ordering parts from Philips/ATL. If a table is referenced in this column, the part number is 
on that table. For example, the part numbers for signal cables are in Table 11-1. 

Part Description. The name of the item or part is listed here. Where appropriate, the 
description column also includes size, tolerance, type or model, and material data for the 
part. Table 14-1 is alphabetized by this column. 

Attaching parts must be ordered separately. They are not provided with the assembly, 
subassembly, or component being attached. 

Notes/Reference. Manufacturer's part numbers, sometimes alternate part numbers, 
special applications, and other in' " " ' are listed in the 

Notes/Reference column. 
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3500-0000-00 

See Figure 14-1 


SYSTEM VIEW 


PRIMARY VIEW 



Parts List 



Figure Definitions 

Part Number. The part number for each part or subassembly shown in an illustration is a 
hypertext cross-reference linking to the parts/cable tables containing parts descriptions 
and additional information. 

See Figure. “See Figure” is a hypertext cross-reference linking to a detail (sub-assem¬ 
bly) figure where another detail figure or the part number hypertext link cross-reference 
appears; or a reference to the table containing parts descriptions and additional informa¬ 
tion. 

System View. The “SYSTEM VIEW” illustration page, Figure 14-1, contains links to 
“PRIMARY VIEW” illustrations. 

Primary View. “PRIMARY VIEW” indicates an illustration that provides links to addi¬ 
tional parts breakdown, indicated with a “See Figure” reference. 

System View Button. The “System View” button is a hypertext cross-reference linking 
to the “SYSTEM VIEW” illustration page. Figure 14-1. You can return to the page by click¬ 
ing the “System View” button in the lower left corner of any figure in this section. 

Parent Part Button. The parent part button is a hypertext link to the parent-part or 
“PRIMARY VIEW” illustration. 

Parts List Button. The “Parts List” button (located on Figure 14-1 only) is a hypertext 
cross-reference linking to the “Parts Table” containing parts descriptions and additional 
information. The “Parts List” can also be accessed by clicking on one of the blue part 
numbers in any of the figures in this section. 

Green Arrow. The green arrow(s) found within a parts illustration are used to indicate 
movement (assembly, disassembly, rotation), or point to a specific area (details, break¬ 
downs). 
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Parts List 




Table 14-1 

HDI 4000 System Parts List 


Located On 

Part Number (ATL) 

Part Description 

Notes/Ref (Medison P/N) 


2175-0057-01 

Accessory Box -All 

271-Z-006C 


2175-0058 -(^ J / /\^cessory Box -All, St, (Alternate) 

275-K-860B 

Not shown 


Accessory, HDI 4000, Export 

(Accessory Box Kit) 
ACSY-HDI40-EXP 

Figure 14-32 

2975-0106-01 ^ Filter^ottom, Assy, HDI 4000 

A325-001A 

Figure 14-5 

2975-0290-01 

Arm, Swivel, Monitor, HDI 4000 

229-D-011B 


2975-0227-01 

Be^5/^/ ^ 

367-Z-001A 


2975-0138-01 

Body, Chassis/Fan/Caster, HDI 4000 

A212-046A 

Figure 14-33 

2975-0193-01 

Bolt, HDI 4000 

269-M-036B 

Figure 14-5 

2975-0295-01 

Bolt, Special, Thumb, HDI 4000 

366-L-002A 

Figure 14-8 

2975-0315-01 

Bracket, CD, 

235-P-154A 

Figure 14-8 

2975-0316-01 

Bracket, FDD, CD Assy, HDI 4000 

A235-014A 

Figure 14-20 

2975-0147-01 

Bracket, Fender 'C-xS// /\ 

235-P-152A 

Figure 14-26 

2975-0117-01 

Bracket, Plug, HDI 4000 

235-P-149B 


2975-0303-01 

Bracket, Probe Holder " <^^V^^^-^^-261 A 

Figure 14-9 

2975-0154-01 

Bracket, Support, ECG, HDI 4000 

233-P-122-1 

Figure 14-20 

2975-0279-01 

Bumper, Rubber, Side 

^;ISR-459A 

Figure 11-2 

Table 11 -2 

Cables, Power Distribution 


Figure 11-1 

Table 11-1 

Cables, Signal Interconnect 


Figure 14-5 

2975-0317-01 

Cap, Arm, Monitor, HDI 4000 

269-M-018-3UM 
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Table 14-1 

HDI 4000 System Parts List (Continued) 


Located On 

Part Number (ATL) Part Description 

Notes/Ref (Medison P/N) 

Figure 14-27 

2975-0256-01 

Cap, BNC, 4800HD 

(Part of accessory kit) 
RU-48P-BNC CAP 

Figure 14-30 

2975-0322-01 

Cap, Receptacle 

CAP-GDK-16 

Figure 14-6 
Figure 14-19 

2975-0277-00/ 

< 

/ < \^p. Rubber, Back 

311-R-158A 

Figure 14-18 

2975-0270-01 

Cap, Rubber, Front 

311-R-157A 

Figure 14-6 

2975-0240-01 

^Qap, RjjJi^i^Top, Rear 

311-R-156A 

Figure 14-34 

2975-0219-01 

Cap, Wheel, 9-inch, FIDI 4000 

269-M-037B 

Figure 14-33 

2975-0189-01 

FIDI 4000 

A374-004A 

Figure 14-34 

2975-0220-01 

Caster Assy, 9-inch, FIDI 4000 

A374-005A 

Figure 14-27 

2975-0241-01 

Chassis As^j/Fpbatcl^FIDI 4000 

A223-010A 

Figure 14-16 

2975-0118-01 

Clamp, Color Printer, HDI 4000 

334-Z-026A 

Figure 14-16 

2975-0119-01 

Clamp, Echo PrinYer,^HDl/4000^ 

334-Z-027A 


2975-0111-01 

Cover Assy, Body, HDI 4000 

A212-044A 

Figure 14-19 

2975-0274-01 

Cover, Bottom Assy, Back, >^)l/opcr\^2 15-041A 

Figure 14-19 

2975-0324-01 

Cover, Bottom, Back, HDI 4000 

215-M-214A 

Figure 14-18 

2975-0275-01 

Cover, Bottom Assy, Front, HDh4000j-A2^-040A 

Figure 14-18 

2975-0323-01 

Cover, Bottom, Front, HDI 4000 

215-M-216A 


2975-0140-01 

Cover, Caster, HDI 4000 

^J5^P-160B 


2975-0190-01 

Cover, Caster 5-inch, Left, HDI 4000 

215-M-175B 


2975-0192-01 

Cover, Caster 5-inch, Right, HDI 4000 

215-M-176B 
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Table 14-1 

HDI 4000 System Parts List (Continued) 


Located On 

Part Number (ATL) 

Part Description 

Notes/Ref (Medison P/N) 

Figure 14-18 

2975-0108-01 


Cover, Door, Side 

(Part of accessory kit) 
215-M-219A 

Figure 14-18 
Figure 14-20 

2975-0353'-0j)^^p-^^/\^ Fender, Left, FIDI 4000 

215-M-218A 

Figure 14-20 

2975-0325-01 


Cover, Fender, Right, FIDI 4000 

215-M-217A 

Figure 14-13 

2975-0326-01 

yOp^er, Keyboard, Alpha, Bottom, 
VfiDI 4000> 

215-M-224A 

Figure 14-13 

2975-0327-01 


Cover, Keyboard, Alpha, Top, 

HDI 4000 

215-M-223A 

Figure 14-12 

2975-0300-01 


Cover>K^^I^0^l^/Bp^om Assy 

A260-034A 

Figure 14-12 

2975-0334-01 


Cover, Keyboard, Bottom, HDI 4000 

260-D-009A 

Figure 14-11 

2975-0335-01 


Cover, Keyboa(rjf;^^p[^^^DI^000 

260-M-010A 

Figure 14-12 

2975-0301-01 


Cover, Lamp 

215-M-227A 

Figure 14-18 

2975-0283-01 


Cover, Middle Assy, l%)KtJ?4DC^l^0 

A215-045A 

Figure 14-18 

2975-0328-01 


Cover, Middle, Front, HDI 4000 

215-M-212A 

Figure 14-18 

2975-0242-01 


Cover, Side Panel, Left ^ 5-P-226A 

Figure 14-18 

2975-0244-01 


Cover, Side Panel, Right 

215-P-225A 

Figure 14-9 

2975-0273-01 


Cover, Power Assy, ECG, HDI 400(^ 

Figure 14-6 

2975-0271-01 


Cover, Top Assy, HDI 4000 

A215-038A 

Figure 14-6 

2975-0281-01 


Cover, Upper Assy, Back, HDI 4000 

X215-044A 

Figure 14-5 

2975-0296-01 


C-Ring, 9PHI 

EL-C-RING9 





















4730-0037-01 

HDI 4000 Service Manual 

Page 213 
Parts: Parts List 

Table 14-1 

HDI 4000 System Parts List (Continued) 


Located On 

Part Number (ATL) Part Description 

Notes/Ref (Medison P/N) 

Figure 14-8 

2175-0054-01 

Disk Drive, CDR-8X/CDRW-4X, 
Read-32X, Large 

PC-CD/RW-CED8080B 

Figure 14-28 

2175-0053-01 

Disk Drive, Flard, Quantum, 20.4G, 
HDD 

HDD-LCT20.4A-Q 

Figure 14-8 

2175-0055-01 

^<^^^D'i^lC^rive, MO, Fujitsu, IDE 

PC-MO-MCD3139AP 

Figure 14-36 

2275-0519-01 

Electroed Type, EGG 

(Part of accessory kit) 
ECG-ELECTROED 

Figure 14-25 

2175-0048-01 

'Ria SA9900 

AY-FAN-432-BACK 

Figure 14-31 

2175-0049-01 

Fan Assy, Bottom, SA9900 

AY-FAN-332-BOTT 

Figure 14-24 

2975-0307-01 

Fan, A^Q&^^ 7 ^^(Ts), Pentium 

FAN-AW0512MB 
(Located on the PC PCB) 

Figure 14-26 

2975-0224-01 

Fan, SA9900, HDI 4000 

FAN-R1225B12H 

Figure 14-5 

2975-0291-01 

Fixture, Swivel, Liirfit,y^^^li^300 

239-L-008A 

Figure 14-30 

2975-0310-01 

Footswitch, UM400P 

FOOT-S/W UM400P 

Figure 14-26 

2775-0010-01 

Fuse, Schurter, 50t1 0l250\^10d34.3127 

(Part of accessory kit) 

Figure 14-36 


u/7\ 

;^USE-50T10L 

Figure 14-26 
Figure 14-36 

2775-0011-01 

Fuse, Triad, 50T, T5I250V 

(Part of accessory kit) 
FUSE-50T5L 

Figure 14-23 

6030-0337-01 

Guide, B/F Board, SA8800 ^ 

^JSJ^OSOA 


2975-0136-01 

Guide, Rail, PCB-2T, CG-7A, HDI 4000 

227-Z-027A 

Figure 14-5 

2975-0319-01 

Guide, Rotate, Lock and Mount, 

Ay9900 

A227-003A 
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Table 14-1 

HDI 4000 System Parts List (Continued) 


Located On 

Part Number (ATL) Part Description 

Notes/Ref (Medison P/N) 

Figure 14-5 

2975-0075-01 

Guide, Swivel, FIDI 1500 

227-M-066A 

Figure 14-32 

Flandle, Air Filter, FIDI 4000 

215-M-220A 

Figure 14-6 

2975-0255-01 

Flandle Assy, FIDI 4000 

A252-007A 

Figure 14-19 

2975-0276-OV^AA ^nger, Cable 

255-M-010A 

Figure 14-10 

2975-0299-01 

Flanger, Probe 

255-M-011A 


2975-0329-01 

Pji^be, FIDI 4000 

231-R-043A 


2975-0330-01 

Flolder, Probe, 3D Assy, FIDI 4000 

A231-006A 


2975-0331-01 


A231-007A 

Figure 14-30 

2975-0114-01 

Flousing, Footswitch, Case 

213-P-119B 


2175-0050-01 

KeyboardvA|a(y/Al|^^ 

OPT-432-KB/ENG 


2175-0060-01 

Keyboard Assy, French, Medison, 

HDI 4000 

OPT-432-KB/FRE 


2175-0070-01 

Keyboard Assy, Gerrriih/Medjaon, 

HDI 4000 / 

OPT-432-KB/GER 


2175-0069-01 

Keyboard Assy, Italian, Medison, 

HDI 4000 

OPT-432-KB/ITY 


2175-0068-01 

Keyboard Assy, Spanish, Medi^, ^ 
HDI 4000 <(^ 

Jj0^32-KB/ESP 

Figure 14-11 

2975-0298-01 

Knob, Encoder, LevIO 

251-M-005A 

Figure 14-9 

2975-0272-01 

Knob, Gain, SA88P 

'M-88P-KNOB/GAIN 

Figure 14-11 

2975-0297-01 

Knob, TGC, HDI 4000 

267-M-037B 

Figure 14-11 

2975-0268-01 

Lamp, Key 

Key Lamp 
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Table 14-1 

HDI 4000 System Parts List (Continued) 


Located On 

Part Number (ATL) Part Description 

Notes/Ref (Medison P/N) 

Figure 14-13 

2975-0302-01 

Lock Guide Rail, HDI 4000 

235-P-162A 

Figure 14-12 

2975-0394^ty Y) Lock Magnet, HDI 4000 

254-Z-003A 


2975-0309-01 

Module, 256M, SDRAM, 168 Pin 

ICD-M366S3323CTC 

Figure 14-5 

2975-001 1-dV%^Al%)nitor Bowl, HDI 1500 1.5 

227-M-065A 

Figure 14-2 

2175-0082-01 

Monitor, Totoku, HDI 4000 

MNT-15-TCTCKU 

Figure 14-5 

1675-0017-01 

Spe^l Stem, HDI 1500 

317-L-003A 

Figure 14-26 

7575-1873-01 

OEM PCB, Power Assembly, HDI 4000 

AY-432-PCWER-01 

Figure 14-6 

2975-0238-01 


311-R-160A 

Figure 14-24 

7575-1867-01 

PCB Assy, Beamformer, HDI 4000 

BD-432-BF-4A 

Figure 14-24 

7575-1868-01 

PCB 

BD-432-CW-0A 

Figure 14-24 

7575-1869-01 

PCB Assy, DSC, HDI 4000 

BD-432-DSC-4A 

Figure 14-24 

7575-1871-01 

PCB Assy, DSP, ^ 

BD-432-DSP-4A 

Figure 14-9 

7575-1875-01 

PCB Assy, ECG, HDI 4000 

BD-432-ECG-1B 

Figure 14-11 

7575-1876-01 

PCB Assy, Key/MatrixTl^^l/tOOp^ 

BD-432-KML-0A 

Figure 14-11 

7575-1877-01 

PCB Assy, Key/Matrix, Middle, 

HDI 4000 

BD-432-KMM-0A 

Figure 14-11 

7575-1878-01 

PCB Assy, Key/Matrix, Right, HDI 4Q0p^D^2-KMR-0A 


7575-1879-01 

PCB Assy, Lemp, HDI 4000 

BD-432-LMP 

Figure 14-24 

7575-1880-01 

PCB Assy, Motherboard, HDI 4000 

<p:i-432-MCTH-0A 

Figure 14-24 

7575-1884-01 

PCB Assy, Motor Control, SA9900, 4D 

BD-MCTCR/CNG-4D 


7575-1887-01 

PCB Assy, CEM, HDI 4000 

AY-432-PC 
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Table 14-1 

HDI 4000 System Parts List (Continued) 


Located On 

Part Number (ATL) Part Description 

Notes/Ref (Medison P/N) 

Figure 14-24 

7575-1885-01 

PCS Assy, PC Motherboard, 4D, 

HDI 4000 

PC-MOTH-9900-00 

Figure 14-22 

7575-1Assy, PSA, HDI 4000 

BD-432-PSA-0A 

Figure 14-27 

7575-1881-01 

PCS Assy, Rear Panel, Left, HDI 4000 

BD-432-RL-1A 

Figure 14-27 

7575-1882-01 

\>PC8>Assy, Rear Panel, Middle, 

BD-432-RM-1A 

Figure 14-27 

7575-1883-01 

PCS Assy, Rear Panel, Right, 

HDI 4000 

BD-432-RR-1A 

Figure 14-24 

7575-1872-01 

PC&Aa^i^i^^d^arft^anager, HDI 4000 

BD-432-VM-3B 

Figure 14-5 

2975-0288-01 

Plate, Swivel, Atmneck, HDI 4000 

228-P-046B 


2975-0258-01 

Plug, Conn^p#6r/^p;^DI 4000 

CNN-BNC-PLUG 

Figure 14-21 

2975-0121-01 

Rack and Rail Assy, PCS, HDI 4000 

A211-020A 

Figure 14-5 

2975-0293-01 

Ring, Swivel, Fixtiffe,yHO!X00^ 

247-R-005A 

Figure 14-5 

1675-0018-01 

Ring, Swivel, Housing, UM 4o6c 

217-L-002A 

Figure 14-5 

2975-0294-01 

Ring, Thumb, Bolt, HDI /X 247-R-006A 

Figure 14-5 

2975-0292-01 

Ring, Tilt, Swivel, HDI 4000 

247-L-004A 

Screw, 3x6 V Y^L^DS3*6A 



Screw, 3x8, Self-tap 

EL-TS3*8A3A 


2975-0234-01 

Screw, 5x16MM, Dl 4000 

^H^rlVrS5X16A3AWA 


1675-0022-01 

Screw, Fan, 8025, HDI 4000 

316-X-008A 


1675-0023-01 

Screw, M3x5 

EL-MS3*5A3A 
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Table 14-1 

HDI 4000 System Parts List (Continued) 


Located On 

Part Number (ATL) 

Part Description 

Notes/Ref (Medison P/N) 


6030-0085-01 

Screw, M3x6 

EL-MS3*6A3A 


6030-01 ^ 

Screw, M3x6, Dish 

EL-MS3*6A2A 


6030-0078-01 

Screw, M3x8 

EL-MS3*8A3A 


6030-0^85-(W /ySr^e\N, M3x8, Dish 

EL-MS3*8A2A 


1672-0114-01 and 
1675-0002-01 

Screw, M3x8, w/Washer 

EL-MS3*8A3AWA 



\S^rew^^^ 

EL-MS3*10A3A 



Screw, M3x10, Dish 

EL-MS3*10A2A 

Figure 14-5 


Scre'^^#!WQ<;iii/Washer 

EL-MS3*10A3AWA 

Figure 14-27 





2975-0216-01 

Screw, M3x12, w/Washer 

EL-MS3*12A3AWA 



Screw, MOxOS^Ji^v/y^^r //)> 

EL-MS3*35A3AWA 



Screw, M3.5x6, (6-32*6 Wl) 

EL-MS3.5*6A3A 


6030-0104-01 

Screw, M4x8, Dish / / 

EL-MS4*8A2A 



Screw, M4x8, Set 

EL-MS4*8A9A 

Screw, M4x10, Set )E|--MS4*10A9A 



Screw, M4x10, w/Small Washer 

EL-MS4*10A3ASWA 


6030-0087-01 

Screw, M4x10 w/Washer \/ 

Ej^-K/IS^OASAWA 



Screw, M5x12, w/Small Washer 

EL-MS5*12A3ASWA 



Screw, M5x16, w/Small Washer 

EL-MS5*16A3ASWA 
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Table 14-1 

HDI 4000 System Parts List (Continued) 


Located On 

Part Number (ATL) Part Description 

Notes/Ref (Medison P/N) 

Figure 14-16 
Figure 14-17 

1675-0021-01 

Screw, Oem 

316-L-011A 

Figure 14-5 

V ^ p-^^^Screw, Set 

EL-WSD4*10A3A 

Figure 14-7 

2175-0085-01 

Speaker, Left, FIDI 4000 

AY-SPEAK-HDI40-L 

Figure 14-7 

2175-0084-01 

^Spd^er, Right, FIDI 4000 

AY-SPEAK-HDI40-R 


2975-0247-01 

Speaker, Sammi Msf-80b10d 

336-C-001A 


2975-0248-01 

\S^ong^^^ker 

232-Z-001A 



Sticker, Chassis Assy, Interface 

275-K-920A 

Figure 14-14 


Suppqi^f/p^i^^f^^^board Cap 

223-P-024A 

Figure 14-14 


Support, Base, Keyboard, FIDI 4000 

221-D-011A 

Figure 14-16 

2975-0116-01 

Support, Pfmf^^^Dy^OpO 

233-P-124A 

Figure 14-17 

2975-0115-01 

Support, VCR, FIDI 4000 

233-P-123A 

Figure 14-12 

2975-0305-01 

Switch, Lamp, Alpha/ 

265-C-007A 


2175-0071-01 

UIF Assy, English, Medison, FIDI 4000 

OPT-432-HEAD/ENG 


2175-0061-01 

UIF Assy, French, Medison,^0 4pOTQ^PT-432-HEAD/FRE 


2175-0067-01 

UIF Assy, German, Medison, FIDI 4000 

OPT-432-HEAD/GER 


2175-0066-01 

UIF Assy, Italian, Medison, HDr4000 rC)[^432-HEAD/ITY 


2175-0063-01 

UIF Assy, Spanish, Medison, FIDI 4000 

OPT-432-HEAD/ESP 
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Parts 



Table 14-2 

Peripheral Part Numbers 


Located On 

Part Number Part Description 

Notes/Reference 



















Illustrations 


SYSTEM VIEW 


Accessory kit 

See Figure 14-36 


Control panel 

See Figure 14-10 


Card cage 

See Figure 14-21 

Lower cart 

See Figure 14-29 

Footswitch 

See Figure 14-30 





Figure 14-1 


HDI 4000 System 
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Video monitor 

See Figure 14-2 

Upper cart 

See Figure 14-4 

Rear cart 

See Figure 14-25 

OEM bays 

See Figure 14-15 

Enclosure covers 

See Figure 14-18 

Rear wheels 

See Figure 14-34 

nt casters 

S^ Figure 14-33 
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Figure 14-2 


Video Monitor Assembly 
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Parts: Illustrations 
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Figure 14-3 


Video Monitor Detail 
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Parts: Illustrations 















































PRIMARY VIEW 


Speakers 

See Figure 14-7 


Disk drive assembly 
(CD and floppy) 

See Figure 14-8 





Figure 14-4 
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Parts: Illustrations 


Top assembly 

See Figure 14-6 



Monitor support arm 

See Figure 14-5 


ECG assembly 

See Figure 14-9 












4730-0037-01 HDI 4000 Service Manual 


Page 224 
Parts: Illustrations 


1675-0017-01 

EL-WSD4*10A3A 

\ 

1675-0018-01 

2975-0291-01 

2975-0293-01 

2975-0075-01 









Figure 14-5 


Monitor Support Arm 
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Figure 14-6 


Top Assembly 
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Figure 14-7 


Speakers 
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Parts: Illustrations 
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Figure 14-8 
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Figure 14-9 
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PRIMARY VIEW 

Control panel top 

See Figure 14-11 


Base support 

See Figure 14-14 


Control panel bottom 

See Figure 14-12 





Keyboard 

See Figure 14-13 


Figure 14-10 Control Panel 
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2975-0301-01 


2975-0334-01 

2975-0300-01 


Keyboard 

See Figure 14-13 



2975-0305-01 


Figure 14-12 


Control Panel Bottom 
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Parts: Illustrations 
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2975-0327-01 


2975-0326-01 


Parent 





Figure 14-13 


Keyboard (Control Panel) 
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Parts: Illustrations 
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Figure 14-14 


Base Support (Control Panel) 
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Parts: Illustrations 


















































PRIMARY VIEW 


^>5 


Printer OEM bay support 

See Figure 14-16 





Figure 14-15 


OEM Bays 
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4730-0037-01 


HDI 4000 Service Manual 


2975-0118-01 


1675-0021-01 

2975-0116-01 



Figure 14-16 Printer OEM Bay Support 
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Figure 14-17 


VCR OEM Bay Support 


Page 236 
Parts: Illustrations 


1675-0021-01 
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Figure 14-18 


Enclosure Covers 


































































































Figure 14-19 


Rear Cover 
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Parts: Illustrations 


0 


2975-0277-01 



2975-0274-01 

2975-0324-01 


4 
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Figure 14-20 


Fender Covers 


Page 239 
Parts: Illustrations 































PRIMARY VIEW 


Front card cage 

See Figure 14-23 





Probe Select Assembly 

See Figure 14-22 


Figure 14-21 


Card Cage 
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Rack and rail assembly 

^ 2975-0121-01 
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Figure 14-22 


Probe Select Assembly 
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Probe Select Assembly 
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Card cage pcb’s 

See Figure 14-24 

PCB locations 



Figure 14-23 


Card Cage (Front) 
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7575-1885-01 

2975-0307-01 


7575-1884-01 








7575-1872-01 
7575-1869-01 
7575-1871-01 

7575-1867-01 


Figure 14-24 


Card Cage PCB’s 
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Parts: Illustrations 
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PRIMARY VIEW 

4 


2175-0048-01 


Disk drive assembly (Hard) 

See Figure 14-28 


Power supply 

See Figure 14-26 





Figure 14-25 


Rear Cart 
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Figure 14-26 


Power Supply 
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Figure 14-28 


Disk Drive Assembly (Hard Drive) 




















PRIMARY VIEW 


Lower fan assembly 

See Figure 14-31 

Front caster assembly 

See Figure 14-33 





Footswitch housing connector box 

See Figure 14-30 


Figure 14-29 


Lower Cart 
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Rear wheel assembly 

See Figure 14-34 


Air filter assembly 

See Figure 14-32 
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Figure 14-31 


Lower Fan Assembly 
























Figure 14-32 


Air Filter Assembly 
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Parts: Illustrations 



Figure 14-33 


Front Caster Assembly 
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Figure 14-34 


Rear Wheel Assembly 
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Wheel assembly 

2975-0220-01 
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Figure 14-35 


Wheel Cover 
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2975-0252-01 


2275-0517-01 


2275-0516-01 


2275-0518-01 


Kt-a 1 




2237 .. o 


2275-0520-01 


WH-432-SIG-20-0 




Figure 14-36 


HDI 4000 Accessory Kit 
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Scanheads: Introduction 


Introduction 

Scanhead 
Specifications 


This section s 

r 


marizes scanhead specifications for the HDI 4000 Ultrasound System. 



Table 15-1 

Scanhead Applications 


Scanhead 

Application 


C5-2 

GENERAL, ABDOMEN, RENAL, OB, FETAL ECHO, GYN 


C7-4 

GENERAL, ABDOMEN, RENTA^/pB^/i^^ EHCO,^YN 


C8-5 

GENERAL, NEO-NATAL HEAD, VASCULAR, 

PEDIATRIC ABDOMEN 


L7-4 

GENERAL, VASCULAR, SMALL PARTS/lfip/SClJkO^SKELETAL 

L12-5 38mm 

GENERAL, VASCULAR, SMALL PARTS, MUSCULO-SKELETAL, 


PEDIATRIC BREAST 


L 12-5 50 mm 

GENERAL, VASCULAR, SMALL PARTS, MUSCyLQf^AJ 

SKELETAL, PEDIATRIC BREAST ^ 


CL15-7 

GENENAL, SMALL PARTS, MUSCULOSKELETAL, 
VASCULAR, INTRA-OPERATIVE 


P4-2 

GENERAL, CARDIAC, ABDOMINAL, 

TRANSCRANIAL DOPPLER (TCD) 



P5-3 


GENERAL, CARDIAC, ABDOMINAL 
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Table 15-1 Scanhead Applications (Continued) 


Scanhead 

Application 

P7-4 

GENERAL, PEDIATRIC CARDIOLOGY, 

NEONATAL HEAD 

C9-5 

GENERAL, PROSTATE, GYN, OB 

C8-4V 

GENERi^Oa^VI^ 

2.0 CW 

CARDIAC 

5.0 CW 

CARDIAC, VA'S^)i^ 

MPT7-4 

CARDIAC TEE 

BIPLANE TRT 
(UNDER 

DEVELOPMENT) 

PROSTATE ^///a ) 

3D 7-4 

GENERAL, OB, GYN, 

ABDOMINAL 

3D 8-5 

GENERAL, OB, GYN </ //// 

3D 5-3 

GENERAL, OB, GYN, ABDOMINAL 

Table 15-2 

Scanhead Information 


Scanhead Name 

No 

Elements. 

Scanhead Label 

Operating 

Frequency 

Doppler 

Frequency 

C5-2 

128 

Curved Array C5-2 

3.0-4.2 MHz 

2.5 MHz 

C7-4 

128 

Curved Array C7-4 

5.0 -6.2 MHz 

4.0 MHz 

C8-5 

128 

Curved Array C8-5 

6.4 -7.8 MHz 

5.0 MHz 

L7-4 

128 

Linear Array L7-4 

5.4 -6.8 MHz 

4.0 MHz 
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Table 15-2 

Scanhead Information (Continued) 


Scanhead Name 


No 

Scanhead Label Operating 

Doppler 


Elements. 

Frequency 

Frequency 

LI 2-5 38mm 

192 


Linear Array LI 2-5 38mm 7.5-10 MHz 

6.0 MHz -h 2% 

L 12-5 50 mm 

256 

\ ''ijheai: Array L 12-5 50 mm 


CL15-7 

128 


Linear Array CL15-7 


P4-2 

64 


P4-2 


P5-3 

64 


Phased Array P5-3 3.5 -4.3 MHz 

3.0 MHz 

P7-4 

64 


Pha^q^rray^P^^ 4.8 -6.3 MHz 

4.0 MHz 

C9-5 

128 


Curved Array C9-5 6.0 -7.3 MHz 

5.0 MHz 

C8-4V 

128 


^urvedArr^^^ 6.2-7.6 MHz 

5.0 MHz 

2.0 CW 

■ 


Single Element Pencil 

Scanhead 2.0 CW 

2.0 MHz 

5.0 CW 



Single Element PencIL ^ //I / 

Scanhead 5.0 CW j [/y ^ 

5.0 MHz 

MPT7-4 

64 


Phased Array MPT7-4 5.4 -6.3 MHz 

4.0 MHz 

BIPLANE TRT A 

(UNDER 

DEVELOPMENT) . 

3D 7-4 

128 


Volume Scanhead S-VAW4-7 3.2 -6.5 MHz 

2.8 MHz 

3D 8-5 

128 


Volume Scanhead 4.5 -8.0 MiTz M 

S-VDW5-8B ^ 

|^^3 MHz 

3D 5-3 

128 


Volume Scanhead S-VAW3-5 2.5 -5.0 MHz 

2.5 MHz 
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Table 15-3 

Linear array 
L7-4 

L12-5 38mm 
L12-5 50mm 
CL 15-7 


Curved Array 

C5-2 

C7-4 

C8-5 

C9-5 

C8-4V 


Phased Array 
P4^2 

P5-3 

P7-4 

MPT7-4 


Scanhead Types, Capabilities, and Advantages 
Capabilities Advantages 


wc: 


CPA mode 



- Dynamic receive focus for optimal lateral 
resolution 

- Multiple transmit focal zones 

- Wide field of view (Trapezoidal) 

- High frame rate 

Excellent tissue definition and contrast resolution 
Excellent small parts imaging 


2D, C, PWD, M, CPA, <J>/^/Cc^bines the advantages of phased array and 

Freehand 3D mode array scanheads 

^/Multiple transmit focal zones 

- Sector format with wide field of view at skin 
surface 

- Good lateral resolution 

- Dynamic receive focus 

- Excellent resolution and detail 

- Design is lightweight and easy to use 


2D, C, PWD, M, CPA, CW 
mode 


Multiple transmit focal 
Dynamic receive focu^ 

MPT7-4 for transesophageal applications 
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Table 15-3 

Scanhead Types, Capabilities, and Advantages (Continued) 

Type 

Capabilities 

Advantages 

Single Element 

Pencil Scanhead 

2.0 CW 

5.0 CW 


- Good CW Doppler ensemble 

Volume Scanhead 


3D 7-4 
3D 8-5 
3D 5-3 


3D mode 



Volume - Easy to obtain 3D images 

Dynamic receive focus for optimal lateral 
resolution 

Multiple transmit focal zones 
Wide field of view (Trapezoidal) 

High frame rate 

Excellent tissue definition and contrast resolution 
Excellent small parts imaging 
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Glossary: Acronyms and Abbreviations 


alternating current 
amperes 

analog-to-digital conversion 

assembly 

black and white 

Customer Order Acknowledgment 
central processing unit 
continuous-wave 
digital to analog converter 
digital-to-analog converter 
direct current 

Digital Imaging and Communications in Medicine 

Dynamic range 

Digital volt meter 

Electrocardiogram 

Electromagnetic compatibility 

Electromagnetic interference 

Electrostatic sensitive device or electrostatic discharge 
Interlaced red, green, and blue video 
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IVT 

LED 

LEP 

MUX 

NTSC 

OEM 

PAL 

PC 

PCB 

PD 

PW 

RF 

Rx 

S-VHS 

TGC 

Tx 

UIF 

VCR 
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Glossary: Acronyms and Abbreviations 


Intravaginal transducer 
Light emitting diode 
List of effective pages 
Multiplexer 

National Television Standards Committee 

Original equipment manufacturer 

Phased Alternating Line 

Personal computer 

Printed circuit board 

Phased drive 

Pulsed-wave 

Radio frequency 

Receive, receiver 

Super VMS, a VCR video format 

Time gain compensation 

Transmit, transmitter 

User interface 

Video cassette recorder 
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Terms 


CAUTION 


Information in the manual set that describes precautions necessary to 
protect the equipment. 


Digital Imaging and Communication in 
Medicine 

Electromagnetic interference (EMI) 

l-RGB 

interlaced 


National 

Television Standards 
Committee 


Standard for network communication. The system provides network 
communication with devices that comply with version 3.0. 

Noise or other external signals generated by electrical devices that can 
disturb the performance of electronic devices. 

Interlaced, red, green, and blue video. The system has a rear panel 
connector for video devices that use this type of video. 

Video format where two fields make up one 30 Hz frame. Video rows 
(scan lines) of the raster are interlaced, that is, field one provides rows 
1,3, 5,..., then field two fills in rows 2, 4, 6,... See “non-interlaced”. 

Standard video signal for all broadcast TV in the U.S. -525-line, 60Hz, 
composite video, usually color. 


Non-interlaced 

QWERTY 

keyboard 

Phased Alternating Line 


Video format where the video rows are processed in sequence (1,2, 3, 
4, 5, 6,...) and updated at a 60 rate. See “interlaced”. 

A keyboard layout named for its six leftmost characters; the standard 
layout of most computer keyboards. 

European video standard -625-line, 50Hz composite video, usually 
color. 


WARNING 


Information in the manual set that describes precautions necessary to 
prevent injury or loss of life. 



